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•il^ti^^cifx;* y^5;^i^^/l*»^^ X. )jj ^<i;«„KXi... ...xx»x-.,.» .> «;;xx>txxj:- x! x^x>'>.Mx»>...xxx.;sr'x 

Xxx*x::-i.:«KXkXAX'r'-^f "* 

■» •*£,(x;c^..»3ry;i x; ri-f.ii ;xxx-': ,-'**'lX* 

kXXXXXXKXX: vXXjL>fX^t**XXVi(::tJ(XXrXS1 

i-'Sk* xxxx^-ota '^" ■♦ xtf xj'x^tJtx *;x*fxxf 
xx:>.^N&. -^rxxxni "■-> yhXi^xxux^xx^'i..-*; 

l{j.?TrxJT?T..%Tx"rf"t]7?r.r.x - < "x f XXX 
^ >:'<xxxx}<>fxxxxxxyxxxxx4X-(x^,xxxx 

*xx»xxx;i>:tx^??^,;-!>r'siKwxxiM5i%i<*J> 
.xxxx\wxn!i<iy;t^'!«)^X".;;i ii<B.:;j*rfir XXXX 

*!<./x>\ -^^r^xx-iyKxt^*.. ;xx -1 
, T-\r-**'S^^xy-X':KA-xx: >- ,y 
^ kX> >^ ''XXX.'' x^-x i- ,x- < 

srvr'f > iistx*xxxxxxxx»*i 
ii»'..jixxxxxrflk.iryxxxxi.xy>i^fc-^: 
X -Tie X n X -^jf X X X X X X X X 
XXXX :x<r»rYrxxxy':iXXXXXXxyAX: 
-*S-X' ■ 'Xi..««)i:«-^*-*'fXhXXXJ xx: 
.X « f«^xKXXXffXXi i^'-.: 
> xxjtr.^t^r V xx^xxxx^xii^x: 

"XX^LnXUXX.lXtXXXXXXXlCXXXhX- 

^xxxxrxxvxxM^ ^xx'^:cXXMX3rKii^. 
■»-,xr';Kx:i;xy x* xx...y.xs(f 'vxxxx: 
<xx3£]'xxxxxxx7 rxx^xx^ tfxxxy. 
^x:ir'jt ..Kxxx',\xxxxx}.'X^XKj'XXi 
AxyxxMcu:':x;4xxxxs.xxxxx«XXX. 

r > A>./C^> y-txif -i#,xxxx:-^:ii'xxxr.yx' 

KX Ajtxx. { XX,- XX. JLKX XX x ; 

YX4i« * *^x*«^ii4iX9i'«xJ3rA:iHM«ixx; 
> fiXMr-(ST«Sfci(«^:*xxr;: 
VAiH* *» .X -xxxxw»A*.Me**s'xxx: 
c,v.:';.>' .xxxaILs^kkxxxxxxx: 
.•xx*.*i.- ijtKxxx>-ie^xKXJ,.xxxxxx: 

>X..;i%^. X 'XXXXitX«<J#:A'!AXXXi: 
XX" J. ■ - ^ /■•jyxx*Ex>:iiKx''XXX<fX x; 
xxn<t> ^5i/:xxx*?Xitxxxx^xyxj. •>.: 
XXX' :x> v>.xxx»yxxrxxxx^ xx/m; 
"ixXx^xit/.^xxXx^t^xx.jy A-iXx;:x; 

XX"* ..XX'.y i;VN;-^j;;^xX '. X X X 1 

yxxxxx>, .v:-:A*:<;-;y:'.yx:<*x"'ji.-'>ix; 

XXKXJ ■'^Xi'X •■-.vy.xy.it.'-trxV XXX; 

>.xxx>,y/y :■:>:>:>: > v^^yxxxi 
KXXX j*xx>-> xx?'xy /X'.>.x*!X> xxjf: 

-;yx^^xT.x«e .♦.', »<f-'l> 
X T »' H.tir-ps *.»xx xir> 
x^f-rxF-ixxs**)*.-: ». ■ .*.-> 

...•vlXX.f TSXfc 1- !i" ■ XJfV'.rk 

ii'4rv''£x-'*.':xM$'i^'it .~xx^k> i» 

% 'XXKKX XX<*':^XXMX»'> 

sr . *. w-xxjf¥? .r "' 
xt X j-^, j V'-;. ./> : 

XiSi{'X/f"*. XX. 'i^- 
K»*... :™ ;xxj ;^ ^ir' , 
x> ;-xxM "i^i^x.t, ■x.-'x t^ » 
xxKxxrx f j;:'':tXx:s^* *> 

X^XX'' "; .?f ~ X'^*= • 'iX-=+^ 

=t^x,*'ii-p:-.» x4t i .H^ 

x/' >*Xk.>£'^. X* f'-i*;.)** f xx> 
XX»<Xii*»^xrr .-'t:- ,xx»'j'X* 
[XXxXi#^£:,*«X-»T ■l'*<<A>.x)tii 

xxx.^*? xxxxx ..«.<xX; X«)' 
tx ^ =i*^-:* IT"* yx s-'X^fcv 
x:*xx'^j(xx:.*x/--i*'.*tj^^x> 
>?txxxx<'^x ■,*:yxxyyx>s-*> 
iA-^,iX^^Y3t\u^xa.'- -.^v*"*^ 
inXA^^.a ■*'x <xHXjf;..-iXxy 
txxv;#xxx>«j<'''*xx*ij'.-ii;.<M> 
txxxxx/x^fS' i,xxys!xwx>(i<> 

XXXXXXX3^.,.r 'J- XXXXJ<if 
XXXUXX-CXX„ .X.'s-tXXXi^ 

x,:x?! «.'i'*xx*x*ff^x«x*»*'.*xx. XV..*-'. ^,:'.^rx^x#% -^ri 
■i;*XXH-X* 1 'f It"* A .?.X',X^*> i. -J • V * * 

^»:kxxx.i(^x.. .*,4> : ■ i; <y.-«T!!-t«i XxX*' -r * ■ i . 
s*x»,Kxxx!w*"xir*x ■*» x*:jjfxxx.<* x--^. ^ «-r. ' . 
xxx?*xxxxx ' ^* jtii, ji ts'^ett-^xx-? ■■ s . l'**;*'^ 
yxx^«y-x^..«-*: *i^«v'''-».* • ,; * " ■* ^ .^^ ■ 

:-:iyM/ *rfx>' x* x * • v'J^ 

^'t "xt.- ■ *■ < =^'*xr »x,. jT-^'^ii * . ' » J.- 
' kfx 'i-°'t *x^.-**'. «h« <■ .A.-.'w^w^:' X XX "r* V '. . ' -x* -r . . 
Za' .T'.--«j(X?^x*-.Xi:'^*-.x' • r^xxx^ji rv-nA^F.'-t^: fy tr -i; 

'-'ifc-txr:^;.^ .-x**. . * - V tr-t^.fy ' . " \ - 
' - 'x-^xxu..xy^ -t />^-^.> »^i,xi£x%,.yx .j.* • :i 

^p,Wi-^-'-XXXXXV5r- U ^"-K 3^:* -i. ■ xX ' 4 /x^ iyxAi. ■ :-i 
XX" - - ■ 4>iXXX.).>y ^ :-.v..>xx.-:-K- \ -J; ■ t 
XMn'*>: ...^x-4-<rit ■■>.-■ ■ . -vTxv^-i..** r- J*; . "".^ i^sf- % " 
XXX -hxx^xxxx- yi.,-' v.-^^^ -naj-it- ■ «■ 'x>-j. * ■ 
KXiixM xjf.-xxx^j r'A-vt . o -)7-L 1. ; xv; -^a ; * i,.^,-. 
xyxxr x iXMX*;--X" t k I. . j. ? J .;(x x ■ i. 
xxxxx.. ;.,i>'4y«yx>.j ^^x.;,>x x y-'.xxx » -i « - 'ji ■ 

5iSs5*5-r - :H.^V).-i ^ XXS^-XK ■ -i*^ ^ JiJ-.f/r" 
«y'i.i>.xx» V xxj'> x,',i,. '■>^ y/ xyvjf <v(-i>.5rj( j ,i -■ ; 
XtX:..' X-'<»- lyX.-*- .t-XXXf-i ^ Siri .Ji "'A '.A -.-X-i <r 

iex^L-xxxx^ . y>-^^x -xx';«.:x „ ' -'v-l^i.;- 

x^xy^r.-*/ *AXxy:<..xxr^ , .s^J r- ' = ^^l*^ 
xk;».x » -y , x:.xx <xx<xyxyn«X ^*v-,." -x ,-,y '-r ^xx* 
i<*,yj;M' v:,xxxxxyyxj-Xi <xX^ X ' t'x.e ■< v-:x <<.4> " . - > 
XX ixHXJt.ix :x :xaxxxxx xxx\.*' - x-iyx^yi*»?*y\. r; 
xx-^^xxxx < -rxxxxx' f-r X .XX A ; , "-^^ nrxxry.xh » 
XxX>' xxxxx ^x jcxxxy^ , .fx ' ^\x^«i ]<xx>.'-v^xX!^ ^ 
x?>:Ji :xxxx .•■xaJiMy;- v r . ;-:x n ^^^y <x <-.>.y,xx^xxn,f 
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ON 
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aratinq broadband narrowband 

USPAT; 






USOCR; 
EPO; JPO; 
DERWENT; 
IBMJDB 




^ XX XX XXX3CKX X xxx vx 
: X XiCXXjrxxXX 9i XXX X X 

: 7iX.^f^ ^^<X X X XX 

:tcX»fXXXXX:^XKXKXXX 
: ^fXXKMXXXX^XXXXXX 
:k*{.<XXXKM}CkXXXXXX 
iXlitXxXMXKXXXXXXXX 

X X X X X ji St 9t mHc xScxx X y }t X 

XXXXXXXXX)tXMXXX XXX M XXXKW ■<X^ > 

Kxxxxxx»txxxxxxxxxxxyt^ ^^t^t 
xxxxxxx»(K)exxxxxxxxi(>^.T^xx> 
Mxxxxxxxxxx>rMxxxvK>( AA'^)rx> 

XKXXXXXXXXXWXXXXrfJtK^Tf ^x>;> 
XXXXXXXXWXXJfXXXHXKXXH' 
XXXX*»<X*(i(>tXXXXXXXXxXX!<XXKXx> 
XXXXXXM>«XxS!StS(XXXX»^XXxy*XXX»(> 

xx«xxxxisxxxxxxxxx)(-t:<xx?fxxxx> 
xxxxxxxxwxxKxxyxxxxi^Kxxxxitx;' 

.'xxxxxxxx I -v-x ii/Six»xx>:xxxx»v«VKXxx> •xx'ixx^xxKX. X«X!<hXXXXXXXXXXXXXjC|«XllXX 
■xxxxxxxxxxixilxxxxxxxxxxxxxgxjKx^^^ 

igratinQteix)adDandimanrx)vvDandB^ 

^^txx>^'Kxxxxxxx>x^^ 

XXXX' ' XXXXX^XM / ''XXr^X XXXXXi''X KXXk 

>;XMXXXXy«L<,XKKX>EX>!XSf'<'<y)»xxK . <^:v* 
xx:| nlwLJ/\;J Ix»;x.-:^^x>:kkx«> 

KxxxxxxxxxxacxjTxaufxx 

KXXXrXXX:'.:-TXX:CXXX3n(XXXXXKX: 
XXX » _^XXX:t3£XXXXXXXx: 

xxxA :ffV 1 n^txxxxxxxxxxxx: 
x*y£\ t\l l^'l'^^^>()^x^xxxxx; 
"*x ^^\§ tI 1 Vfryy.xx>:xxy XxX: 
XX , ' . x)v j(x>;^vtx: 
xy >:« xjc: »-;■:>;:■; yyx>:xXXX 
xyX-^:-:<vx:r:-i-: t<:-'iL;<yi(y xxy>-X:- : 
XXX xx>; xyx-:<:;>:>::.xyy:ixxxxxx: 
ix;*xxxxxxxyi-:y -': ir XXXX xxxxx; 
i-:xxxxxxxxxxy>f>;yyXyxxxxxKx; 

(xxxxxxi'xV xvi;rx:?xxi*Jri*> 

<XXXXXXXXX}^XXX>>'XXXX' 

(xx^TX A |xx)(xxxx.^xx> 
<x>Ix>1 l\|s:y .i^ ■'XK):xx> 
<xxV_']# 1 Vx'.;<XMxxxxx» 
< X X k" X X »• S i i< X X X X > 
<x>cxxxxxx>*XXy>rX.|XXi- x> 
<XXXKXXXXXX>^f «XXJ'«XX* 
<XXXXXXXKXX.«yX.^*XXHX> 
<XX«XXXXXXXKXXXX - H'^iti- 
<XXXXXXXXX'»;X>XXX^ -iXKX 

'xxx5'>"r'xxx!^x ^xK*'"if«v>:*yx-)L->[>.:^^^^ :x'r »'¥. -txyx^-xxx^* 
>.xyxxxxxxy:'' xxxx:;? :'Axricx-xxxx3t;;ixxx»--X-^ -crxxxxxw *x,* 

i2O05/O8Pii6!28i 

:).xxxx yxxxxxxxT*>":yX*.'-'i<txyxxxxxxxxxXXXX 4*\ 
XXXyxxXTXXXyx>:x> xx.il'JtXXXXXXXXX'.^"^* 4X<-;XXXXXy 

.xxxxx:;KxxxKyxxxKxx>:xxKxxxxxxxx*i*X£*-:xx/xjt* ci.>xx 

.tfXXXXKXXXXXM»XXXXXXXi:XXXXXXXMXilV1Si){X:-'5hsCS*-*MAKXM 

:yxxxxxxKxxxxxxxxxx.-?:-*t:fl>.xxx«xxM^j«x t^i. ri(*Ki<xxx 

-K?!XXXXXMXrX>!XXXX 

;K>;>:«J^XXXXX?ti^'.^«xx 

IX^X/tJ^XXXXKXX^^XXX 

xx>:xxxxx xxxr XX xxxxx kxxk;.XXX> 
xKXxxxxKxxxKxy xxxxxxxxyxxxxiH 
xxxyxyxxxxx^xXKXxxxxxxxx 
x'<xxxxxxxxxxxxxxxx>:xxsxx:ili;<:' 
vyxi'iXxxxxxxKxWxy wxxy;^:4x>tlsViX;' 

:kx"OOI^'' ; •^•^^SSxxxxxxrxxxxxxxxsHitxSS***^ 

KXxVr.^i^Px' ;-/<xx/x:-:xKyxxr' 
XXy-XXXXXXXX>txxxxX)''xxxXKrxx:< yxv 

xx?' 'ix^y 'xyv.xvv* XX sx XX >'xxyx*'>' 

.*:x>txxx;:xxxyxxxM:iXwxxxxxKx; 
MjXl'rxxxxxxxxyxxxxxxxxxxKXX' 
^■.^--.lixxxxxxxxvxxxyy^ji^xxxxxx: 
ii;XXx:;xx>Txxxxxxxxv.v.?[Xxxxxx: 
xxxj'jtxxxMxxxyxxxxyXxyfxxx; 
X>:xijxxxxxxxxxxxs:yxxxxxxxx: 

<xxxxxxH'.v:KXxxxx.txxr:x 
txxxxxxxx^-ixxxxrsx^xy^ 
cxxxxy,x^>ixxxxxKxxxx;<<:> 
*xxx3<!«x;4wxyxxyTr-:;yxwK> 

>:XXX XXH K ^ XXXX'^^XXXXXVl ^ 
(WXKXHX^.XXXXXXXXXXXX)' 

:XXXXXXXXXXXXXXKXXXK<r.SX.«XXxXKK»X»AfiWJKV*i<KX^Xj^^ 
:Xi«!<«,<;xxXXXXXXXXX:;XX>XXKXXxXXX»XXXXKl«XXJXXX 'KX>. 

xxxxxxjexxxxxxxxXKXj-txx-jr^r^yxxxxxxxMy iMX *x>x^xy!c J 
xx;<xxxxxxMXXXXXx;r^/:xx;*>.Ti>.yxxxxxxxxxx« ''."ijxx^i:/^ 

XXXXXXXNXKtiXXKXKXKXXM X- .-i^^XXXXXXXXXX^*^ ■:??r;'r^n?JL5 

.xxxxxxxx»XMKXXX>fKxr'-':> >:3t^-::*>«>^xxxxxxxv^ *xi;xKxxjx 

■; X X X >: X K lit >; r J X X X 

■: :t K X X ir: X X ?; y; M X X :■; 
■; XKZ?:>;XX >:):X;tu:x 
■;Xp:X^:XX wri;:-: :■:>; xxx:<;': 
:x>;xx:-:xxxx>: >:xxx;-::; 
:xxxxxx^:xxx>:xxx:':^ 

■ X T.XXX XXX >^ K X X X K 

;xxxxxxxi^^>:i--x>:xx ;■: 
;x.xi:x>:x>cx>: -■: 
; X X y.>: xi; *^.< x i-; x :< 
: X y xi: K X X X A >: >: X 

>;?;:':>:xi:xxxxxxKxxwi«xx>rx;ixyi<;ij(?' 
xxyxi'i>;xxxxxxxxx>;;<xsi4MXK;<w;^3L^ 
XXX xxxxx XX .^wxx>;^;xr;';;^^^^ 
■:.ry ; < >::-;xx :-!XXx:tXXM MXXMi^x^ixy; ^ix^ 
v -, ;<.<>:x:::<y>;xx'.'ix;i:xx:i:xx/.x>ixx> 
■-■-.'.yy x/yy xxyicxy-.ixxxwxxxxxxxx^ 
>'<4^:xAi>:Xf«>;yXKM>:xxxx'j:xxXxXXXX> 
x-x XXXXX/- XX >:x>;mxxxxxxkxxxxx> 
--■v\>:;^vxx>{x^;^X:^xxxx;i(xxxxxxXX> 
--:XXXXXX^(>!^?:<:*:*i<KXXXXXXXXXXXX'' 
x>:XXXXXXXXXXN'Xi<X>;X«XXXXXS{XxV 

•xxxx MrShlHii . nFni.KxxxxXKXxxxxxxx '> shS»*.1xm^^ 

x"xx' J' v''» ■•■ 1 1 1 1 ■ <K -ixxxxuxxxxxs : . ySxxKXSXVCICXXxxx K Kxxxxxr^vi 1!XXXXXXK xK Kxx V ~KX X JX 

xliK^xxxSxxS^^tiKX^i! x! xi s xSSSS^^ ;(xx <xxx:o;x ;>:>■ <i;xxx»:k ;:x 
■iC5vS5C^ xxxxx K?x*teHX]J«Sk5 .'-.y-jtKxy.y.v.^ 

:?^?•x^^^^^x^^;.;^x5^dxx^^K«<axsSS^ 

^XyXXXXKXXKJ x;!XX:<XXX>fX*^XXKXKXllKXXK>:/XXXXX»«XXXXJ xxxxx XXXXXKX^^ 

XXXX-'l^X AXXt^X .< Xxxxx Ji'XXXXXXXX^'IXX 

xyKx.*vxxyyxxxxKxyxxxyxx>;xKXK^XK 

It s;\TTr^"r. X X aTTx / X .77; ^T. a M X X X « y 

x>r:c;':xx ;< xxxxx.-. xxxxx^y.xxxXK 

x:'(oeKXXxxxxxxxKxyxxXxxyxxx; 
x:-rxXKXXxxxx:<xxx> yyxivzxxxx: 
x;-iXxxxxxxxxK;::;:^>i:<yxxxxxyx; 
>r :^xxxzxxxxxy.x:■:> :xxyx^i;;xxv;x; 
,x;i;yxxxxxxx;<xx>rK^:yv::-;>:y^t>:v;x; 
,xxxxxxxxxxv^:x>;x>;>-:x:-:;-;>:>;x>;^';: 
xx>:yx»r7:xxxKxxHy«:?:?>;?:xxxxy: 
XXX^XXXKXXXXXKXXXMXXXXXXX: 
<xxxxXXXXXX:-:x:<xxK xxxxx XXXI 
;xyy>;KXXXXKj::<>:s;i::i:flXXXXX>:x; 

iXXHXXXxSiXXy-XXXXXXXXi- 

i-MT :< XXXX xx XXXX xy XXXX? 
•;Hx«xXXXj«iX««''^^^'< 

•t^'iKHKBtNKXXXKKX^KXXXX^ 
< *:M3cSXKMKXXXh'XXXXXyX 
XXf-tKXKMXKKXXXXXXX"' 14X1 
XXXXXMHHMNXMMKXXX^i'X;* 

(xxKxxxxxxxxxxx;? ■'K>;x I 
xxxxyxxxifxxxxxxi'isxyvv 
{XXXXXXXX'XXXXXX^ sx>;i»> 

,xxKXXJ^xx«xxMXXK^-l>!:•:^:^:yyxl■:x;•rxxxxxxxxx*w*xxxxxy^x 

XXXXXXXXXXWXXXMKWX:-: ^-^K^if XXXX:- XXXX.-. XXXX X 

:xxKxxxxxxxxM:<.t:-:x>*:':M>::'i:-:xxxxxxxxxxxxy*xxx:i>:xKxxx 
;xxxxyxy;x>:xxy XX ^y-L:'."<::xx?;xxKxxxXxyXxXxx:<xxx\x 
xxxxv;nx>: XXXX X K yy :;>::■:>: ■ xxxxxxxxxxx>; >.v.<^,xy>. xxxx 
::i.'xxy;i:xxx xxxxx -'.;-:xyy:-;?::'^xyxxxxxyxxxxxy'<< <:<■•. 'xxy.':y 
; x>, XX XX XX X xxxKxx >:x x^ x iixx x xxx r;.xxx?: x x X x " x - ' x x x ; 
:i-ix>;xxxxxxxxxyxy:::-:XKxxxxxxxxx-*yxXx;.xxxxy/ *^.x*.*;x) 
/.> 'xxxxxxxity ':XXXXKyxxxxxxxx>-xyxxx:tx^:y.-:x>:y ;"^x»< 
;«x:<7XKX^:Kx>(XX'-:x^.:Xxxyxx?fxx>::iy^y)exsxxi<.: >:j>-^^xn>?x 

; X X X X X X y y >: -■- 
-.XJlXXXXXXjc.-.KXXXy:.: 
iXX^iXXXXXXXXXXX.'^X 

::4XXKXXv;x«xxxxx:!X 
;>ixxxxxx*:*^xxxxv:x 
:xx>xxxxx^.>ixx>;xxy 

IKXXXXXXXKXXXXXXX 
:XXXKXXXXXXXXXXXX 
rXXXXXXXXXKKXXXXX 

:xxxxxxXXxxxxxxK<f 

-XXXXX:<"XXXXKXX>:XX 

:xxxx4.xxxxxxx3:xxif 
:xxx.^kxxxxxxxxxyx 

XXXXXXXXXkXXXXXXXXXXXKXXXXO 
:-ryXXXXXXKXyX=«XXlt iXXXXSXXXXX> 

--::-:x:;xxxxxxxxxxs<xxxxxxxxxXx«* 
>:xxxxxxxxxxxxx:<Kxxxxxxx>!*xt{> 
>.>;xxxxxxxxxxxx^»:xxxxxxxxxKK» 
.Ksx:<xxxxxxxxxxx;(>ixx xxxxx xxx> 
.x3lxKxxxxxxxxx^^x*»<xs^xK>;l^x*fxx^ 

XX:4XXXXXNXXXXlu>tXJ<XXXXXXXXXXJ 

xxxxxxxxxkxSSmkkS^^ 
xxxxxxxxxxx|iSxxilnr«KX<''KKxr > 

Sa;K25S^^5^'5^',?,-;<Jx «:?^5JxxxSx?S5^ 

:Ej;Si5ii;;5 ; -; i;;i;i^yyxxxx;<xxxvxxxxxxxryxxxxxiixxKxxxx'<»xx^X!^> <> >:x.rxxxxxxxxxxx;x-jx^ 
-y*xJI*?xfKxx -' -^J^x '?xxJ'-:Jk^ 

x"yvx'«'£--ic ■xJv =--ixK -it? X xxxx> v»i,,*ii^sK«x> xxxxxxxx,»x>(itxxxx/txxxxxx?:xxxxKx?ixxx:<yxxxx 
■ wvii^^rC i V-'v 1 ivi, v-a^KV'^x--: X -.y^iKi(:xxy;:,i<x-. n*J*^x 'x:.x, '"^x* xxxyx it '»LKrxxHCXxxxxX''TtXxir>^xxKxxj..xxxx 

Jiiti^' ■■ •^~"?SiJJ5."xiiis.it?JT£S5xExi-«x -«xx; <x- xxxy t<! x ::.iiv:x«txxa^xx«»j<«xxxxxxxxxxx 

>:xvyxxx>i>:«xxxkXKxxxxxxxxxx.rxxx!( 
y X r ^ " K "XX X • - -' -^ X X X X X X y 

xxxT-EZIvlEXxk |i.|i>Hp£xxxxx}i 

>.v-x•■;>:xx;{■,^x?;x;^:■:x:-:3^:'r^(xxxKxx: 
X> xy^^XXXXXX^:KKi:^".':*:XXXXXXX^ 
X> J<":xxxx> XXK>;hx>::i:<xXXXXXX; 
xxxM /XXX XX xxxxx;-: x:'xxy XXXX : 
)(XxxxxKK»xxxxx>;«K^;>:xxxx?:x; 
.KX>xx« xxxxx xxxxxxxy^:?:xxxx 
*xi*xxxxKKXx:-iX'XK>;iixi[:<xxxxx; 
xx:<MXXXXXX>:>:x>:;-rxxx>ixxxxxx: 

-KKKXJtMKX^XKKXXXXMXXXXMXXa 

.XMj^xxKKKxxxKxxxxaExxirxirxin 

K K MXXK NXXXXICX^XX XXX1CXX XK9 

X xxxxx xxxx9:xxx>:xxx^cxxx xxx; 

<x«xyxxxxxxxxyxyxxxxy 
<xxx,ax;cxxxxxxx>c<xxxxv 
■•xxi-!*'-XXxxxxxyrx?:xxx>:> 
i:Xxx :rx»i.xxxx?;yx* ^xxxxj 
.;xxxi?^i<xxxs;r v>^x?:xxyx> 
<w)(xxx^jixxx>;xxx/xxxx> 
fX^XXXXXXXXXr. XXKX/<XX> 
'.XKXXXXXXX XXX XXXX xxx» 
<XttXXXMXXX>IKIiK)tXXX«>S> 
^MXHXMXftXXXH XMXhjXX* 
4jCKHMHXHMKirXM>;VX^X)C4C» 
<JCXXXXXXXXX> - XKXMKXJI» 

xxxxxxxxxxxxx>:«*xxi:xyr£V!Xi;xT::'!XX>:.<xxx^<xxxx:,x^xx 
-xxxxxxxxxv;4rx;'!v"if fxxi;xxxxyxx\yXy»{xx^.>:!<^.'xx>.X'^'!x 

xxiixxxxx-ixxxxx- ::^--:>:>:l;x^:x•/::^xxv xxxxj=>ixy. y XX fxxxj; 

xxxxxxxxxxxj^xy -ixi.-vy >. xxxx > x A;<xxxxxxy ,xx-'x/ i^x 

xxxxxxxxxxxxxyivii-j^y . /.i x/.i;yy xxxxx A*xx^^ :xx /xX<;^ 
:xxxxxxxxxxxx>^xy>:-':x>:i;x -.xxx:'xxxxfix«/.^ ■ ' '^xvy 

MxxxxxxxxxxX'!Jtxx:i:iX}iXxxxxxxxx:,)rxyXi«;'y,. rxy vxxxx 
■xxxxxxxxxxxxj(x-«'»:xxxxxxKxxxxxx.' -jxxxxxxx <y .j'yxxx 

KSiilSBiliiifif 

S34 

1 

■ 

"fiber laser" @ad<"20030916" 
"broadband aratinq" "narrowband 

grating" 

US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 

DcKWbiM 1 , 
IBMJTDB 

AND 

ON 

2005/08/10 16:32 

: XXXXXXXXX?rxXXXKX 
: XkMXXXXXKX jCXXXXX 

:xx pifcxxxx 

:XX.l|^lr^ i^-XKXXX 

XMXXXMXX»rXXXXK>tKKKM:<XXXXXX!4> 
MXXXXKXXXXXXXXXNMXX>!^}(KKK;iK> 
MXXKiexXXXXKXXXKXNXXXXX'^r'Xky 
XMk'XKXXXXXXXXXX^XXXXKX ^>XX> 
XKXX>:i(KXXXXXXXXXXXXxy.)tXiCX:<>- 
XXXXX ^XXXXXXXXX XX XXX X:<rJ>:X> 

•Mv«««'trv>yyX'<eyxxyKyr"-'XXX>:;< Xr 'XXK.4»CXXXX>XXXXXX»KXy »tXXXXXXXXXXXXKXX>f/XK>!XAXXXXXXX:^XKX>ri<X>:X 

fibeni@adi5i2@Q309ai6iSbi^dbandi i 

xxx^;y5t>;xx';>;!<v;::>rx::xxxxyxx««5?xxxn 
xxxJTi- XX\>.-'' s x:'!>:?:xxxX^xJ<X^> xxxxxx 

iisiflGPiiie^i 

xxx^:^yxj:y >^xxxxxKxxxx>'Kxxx: 
ytizx-AX-.-.'i :^;<xxxMXKX>;xxXSxxxx: 
/;xx-^;:'i'y:"Li;'!>!xxxxxxxxxxxx: 
XX vA n i f^^<KX>:xxxKxxxxx; 

ys: ^^| if LiJ;xxxxxxMxx>?x-« 
xr.Sc \l _% l^xx>:x^{XXii.xX>;^Jr 

-:xTcxxxxxxxKxxx'x ;::<xx;:> 
<x>:'iXXXxxxv:x>ix::>ixyx:-:> 

< x^ IVl 5 >^ >: y y y y >i ^ j 
<»:a\sJ 1 ^I^* :<5(yxxyxx; 
<XbN^^' l~xyx>:^y::yxi<> 

xRKx/xxxxxxxxxYxxxxxxxy>;it:«''xxxxxxXKKr;x>tX5XXv!iti5 
xxJ;xyzxxxxxxxxxxxxxx^:xx:-..-:^< xxxxx xxxxxi'XxXxxxgj 

:xx Jjiil »*^Kxx 

.KMKXXXKXXmcxxKXK 
^Xj«XXXXXK:cxXyXXXX 

XXXX'^'-t'tlt^SxXXXXZXXXMXXXfc^.jejiV 
XXXXM*'>'XXxXXXXXXXXXX;«XX'e»''Xj<> 

xxxx''3t^xxs<»'x jt>vXV«yx*rxs<'xxKK>;> 

55 7„" TrTjJTr ^- 'vT-^ XXi,l!XXXXXX<XXXXX!<XXXXXXXXX>.XXXX 

xxxxxxxxx«xxxxxxxxxxxxjexxy *'.y.y.^ 

K\ y y. y. :r:.-/^*yi:XXXXXXXKXVXXX. 
xy y7:>'- >;»:?:X>:xxxxxxxxxxxStl'X. 
xy xy:^>: :<xxxx>;XXXXXX xx:''»'>*yK 

-:5L':x;:xxxi<y ►^J' ■ xyx>'X>i*'x* 
(xxxxxxxxx>;xxxxx; <x *x 
<xy :!xx'«xx«K/..xxxxxx** 
{xxx%xxxxxx:.xxxx;ivKX^« 

:k«XX-.*XXXX«X»'^XXXXXK';XJX. XXSXXKXXKXXXXJ j (JJX* 

.jt:;Mxx^RX^!txx«xxxxxxxwx:«xxxi*x;H/;';<XK'«r:xKjfit-*xxxXji 
L«xx5i;xii3xxxxixxxxxxxxxx;!x«x:<:!x»Kxj<»-;x».<^xx 
.xr.xiexxxxV 'xxxxxx\xxxx;«xxxxx>.:..xx .>r<vxA.? , -xxxx^^-v 

:XXJ<XXXXXXXK.<XXXX 

ixKxxxxxK;<a:xif^:xxx 
-xxxKXK XX/ y i(xxx 
;^XKXxxxx^■Kx>:xxxx 
;j<XXXXXX>xy:-:5:XXXX 

XXXX *ivi''aX>XX/XXXKXXXXXXjc>; ^ ^> 

xxxKKXxxy.yxxxxKXX '':xxxxyXX>«'<> 
xxxx**xxx^<rxxxKyx>xxxxKx>.x>-i.'> 
xxxxXh.xxi;i.xxxxxxXr;xNXxxxyxx> 
yxxxxxxxxxxxxxxxwyxyxxx^xxw; 

igratingiiijaiipMn^^ 

Kxy>.«KX*a!XXi>iXxxy:? #xx'!TXx>-,.xy/!>. 

XXXX XXXKXX>fX XXXX XXKXHXVXXK<(y> 

■Ayyf/.AT.r.xr.xy.xr.v.xy-xv.'AV>^xy.x 

X.;.sXy.:-:XXXXX«XXXAXXX 
x« yx%xy :- i>: >?;:y v?::^TtxvxXXXXX 
K>;»xx>:r*:-.xxxxx;;x>-xxxxxxxx 
Ay.>.-'Ky.yY..'. ;<xxxxv >; rtxx xxxxx 

.:xxxxxxxx>;XKw:xxx,'yr)V» 
•:xyx ' 4 <x»xxx«(xxx TH,4X* 
Ciryyxriji^lifixXMXXki^xt 

■:xAXXxx.-kxxxx'CAiCv''X4»x> 

xj!«>xxx?->X'<x3xxxxxxxxi:xx^./xxxxxxxxxxJ! xjx^ 
:«xxxxxxx.«^-*xxxxxxxxxKxx>:*T-.*XKXx-/:xxx, <^x^■<xxx 

'«3xxxxSSix..-:xxxxxxxx>:i;xx-iXxx-,xx'.xsi x<x;^xi«x 
'XXXXXXXXXx I ^xxxx^irxx^iixxxj.xiixrxxxxi'xx;. X .J^i^.JX 

;xxxxxx vfx^xxxx 
:kxxxxxx x>.:<>;;txxxx 
:xxxxxKxy---x>-xxxxx 

:XXXXXXX? t -T^X^tXXX 

rxxxxxxxx^ •::-'K.^xxx 
.XXXXXXXI- >■«>.>* x>. 
IXXXXXKXX:^ . ^;XX/;«i 

XX ?X5; y X x7«xx x X3<j 
xxxKxxxx'>,y-<yxxxx 

:--*XXXXXX^:|f- :4J:x.<X>^ 

:xxxxxxxx-'-yicxxxxy 
.xxxxxxxv <>yi.i<xx^' 
:>;-fj<xxx*-::i(--<x.txx>i 
: X >; X X V XXV j( ?i ^r.v: X X 
: ^< xj! X X y X 31 y-x XX 
XM^.X iX:rxK':.--i;:TtXX 
: XX y V v.~.:nry: x xxxx 
:X!^KXX^ 4Xir;-':';sx:sxj< 
LXXhXNX <>.*J>>:>::<KXX 
rXXXXXXXr-r^T^xXi^XX 

:xxxxx:4xx~xyXLi*xx> 
: X X X X KX ; ; X X X r-: i: >: X X : 
:xxxxx»XX>r:xXXXXX 
::xxxxxxxx*yxxxxxM 

:XXXXXXX|^X>^ '.XXXX^^ 

■ xxXy-<xxxiA<xxxxxyKxxxxxx^xxii» 
.xxxxx^xxifxxxxxx::^ x^:xrxxxvxxx:■ 
:xxxxxxxxxxxxxxxy:ixxx:<.-f ■*x;i':f 'u 

XXX.'<^XXX>iX'iXXXKXXLt;i*)<fiX *^-'Xi 
XXXXXXXXXXXXXXXXXXXXXirx 'jCrrJ*'- 

Kxx'ix»:^.=^xxxxxx>;xx?; :;y»<»v /Xf<»t> 
Fxvyx>!xx/*xxxxx<xxr"'x»i^ "Xxy: 

XJi/}* - XXXXXXXK" Xv". XXJIXXiJ 1- i*!J -"i 

xyxi^ ^iSi'Af ^xyxRyyxj.x'^y ttx- v;xx) 

X-/tXX^X'' XXX>fXXXX».X'?X-^ :^x>trxx» 
xxi<xj* j-*j(aijij:xj:x*;xi; ":xs ..<xi.xxx. 
XK-.'.fK^ -ti^ysie.yr \ iJiiv-XfcX ix-^ 
XX^^xX^k jC- W4XXJIXX1 j(«)i?!X-=X«X 

xx;.^"<st/'''X*xxx <xx.ir < ?ixx>tXKX 

XXyi= A'T'^^XXS^M -X ■<U.J(XXr!X>f% "tS'H > 
XXXX;^»'XXyiriiXK)'XX9rxX^X}:»l»C > 

xxK:<'*^^j*^y j'xxKxxxxx^xJ****^ ^Ct ^ 

rXXXXJtXXXXXMXXltXXXXHHlC^i 

xxxyxi<xx';tHXK"X 4xxxx-(ii}f 

xxyxKxxx<;4XXXj(Xxxxx/X)^xxxxx» 
xx>i)rKx^KXkxxxxKxxxM::xxxy ■> -^^i:; 

XX>tM^.TXXX«XXU)rKX>r:-- scy.s ^x:<x*>.> 

xxyt " 'i'f iyxxxKHx-v *x:i X-< 
■Aje".'-' ^Lt*!: S * - K d f r. - 1 ^ " ? 

;;iJx-«X?x ikx^S^S^xi :-;ii>x5xSx»x>iw»-SSl^^^ 

S vSwS^i^ — . V*. iexrv iX^'XVMXXX: VjCXX *J(M^ lrKllX^I'!V*-k" i»i XXXXXX?:XXXXXXXXXXXXl:XXy <XXXX .> XXXX. >iXX 

xvx^x£xr> tJx*K?xxi:«"K ■!x-.x"2f);?»l«3. i"xxxxyxxxxxx.,xxys ;x,(xxxxxxxxxxxxi:xxx«x 
i^!iC''itl .~ ,/> <yHi;..txxxxxxx xxxxx ^xxxxxxxxx::xxxx - :xx 

1 xlxi'- X r« • ,»X-Si«t-' XV-'XXxJsf.'xX "xlx :— .XXX. y»»->-.XIXX. XXKXXTXXXX-,. >XXXXX::>::ii:. XX 

HZiitiKK IS.^Six x»Jxy-?x- -xx?" :xi.<x:-xx:;': " k i • xx.-xxxxx..x>:xxxxxxk>:xxxxxxxx> xx . ? » -x 
iJ}5-V« '"Sx X xJ I'xxxjffCxx^Cxx- ^ ixxx >;.,x« <l * > obx xxxx1xx-txxxxxxxxxxxxxxxxxxxx.'x-;rxk 

-^xvvv?^ : ' v»-/-*Ty25ix y-i^xxx'xxxick? j -'^ < -pLyvjr- -i'>^ -xxy^f^xxxj-xxxxxxxx .'xxxxxxxxxxxxxx-y-rxx 
■5JJ55db"^^«xx455i?x>xx'3!»i^r.5xyx^ xxxxxxxxxxxi:.-x:<x*Kxxx>txxxxj,x2>'.>< 
:;^;;^!^2g^,••;?i■is^^.i;^7 -i^?,"i?jiCi^ sx'-'>^xx> ■■■ fxxMxxxx-ixxxxxxxxxKxxKxxxx-xx-*! x 

KXT ■ > ■ ^^''j^^ »^'XxX y X XrfXXXXX 

kkJ ^IC/r^rj^^D •txxxxxxxxxj^ 

KX:I vl^lx I^X^^C^/^Xi'XXI^KXXXX3( 

!■ xx*?T*^r«^%x^?T*T.xT;rxxv;Kxx.:xxx> 
xHi yxxj<^«x<*(xxxx"rxA/t::. xxxxxx;;* 
xi:: -——."-^ xxx)« x x x x x 

y y; • . X f^^^ / ; X "T/ • >■ m T^- / . 3< x x jcs 

yyvxxxxxxxxxfxxxxxjsxxxxx- xxxxx* 

xxxx:':xxxXXKXXxxxxxxxxxrxxx '.rtxa 

XXX V V 'T' -X*^ ■4jf ^'«**>'v^--Xv*. .i.rXxXXX> 

iliBMim^ii 

x*'/X'tyx\y XX xxxxx -r; icxxxxxxx 
x;^^.x^;:^■":■^xxxxxxy.•:•<:<yxxxxxx 
xx^iyxyxv:<xxxxxKxxxxxxxxxi* 
xxrx5 .'x5xxxxxxxxxxx-<xxxxx 
xxxxx -y s^-.^xxxxxxxxvxxxxxx 
xxx;^y*7 rxxxxxxKXXXXXXxxx;: 
y >:xxX»:irxxK^XXXXXXXXXX>x X 
X X X X -i-^'XKXXXXXXMXXKXXXXV jCX 
XX XXXX-XXKJiXXXXXNXXXr ICXXXX 

xxx^^ :^xxxx>.xxxxxxxxliXxx -y 

XXX' XXXXXXXXXXXXXKKXKXXXX 
XXXXXxXXAXXXXXXXXXXJtltXXXX 
KXrXHKkXXXXKXXXXXXkxXXXXX 
::X*"rw.<J;x»MXXXXXX»XXiet-XXXX 

NXKX'x.^:vxxxxxxxXxx:!txCxxKX 

XXXXX^'-?XXKXXXX»XXXXXKXXXX 

xxxr«x3'x.:xxxxxxxxxx}Cxxxxx 

XKV)r>.~t <:>:XXXXXXXXXX'<(XXXXX 
XXIKXT^^CXXXKXXXXXXXXXXyXXX 
XXXX/VKXXXXXXXXWXMXXXXXXX 
XKTXX^tXXXXKKXXXXXxSXXXXXX 
XXXXK;(XXXkXXXXXXXX;Ak)i|HXt£X 
I XXXXXXXXXXXXXXXXXXXKHXltKM 

<xxy x>.X^XXXXMJ<«tX^uitHfcli 

(XXXXX ifx^xxrxx <i:KXxKh)i 

<X>XKMXHXXKXTX«R)ixlCX]i 

j;x:fckxitttFx> jijr>txxxKMx>'» 
;x%K«stKX»«K<- JX.(XXXX 

cur- — !-n4X;.. >.X>.XXXMKH> 

<>,xf ^>A<LXx>'yxxyy>4U> 

<XXnJ"-i ^^ ..x* " Xxyfyxt X/ 
<XXVXXX ^XJ X'.X.iX^' XXi 

<xxxxxx*iixy/"xx>k..i:x» . 
tXKyxxxx^xx. x-<.'r,-<i*txt- 

tfcA**XX?iXXXXXXXX/«-j^ n 
iXXsxy X;<XHXX^X3i. VX*L* 

<xyi»j- *„xxxxxxrxj . i > 

<»X =%■ * X V >'XXXX^^" XXi ■* 

«;(y*xif xiLx:.o:xx ;x' ■ 
■iit XX J.. X X X X X ■n* : : ' . ^- ;* L'' V 
-;xyKx ;'',;KXXxy*<j'^y>'X (> 
-cyxxitXxx^xxxx -.xx? ) x<> 
ijty.xicxxxxx ■{xvx^yxKX-. 

XXxKXXi'XXVKXXXXXXl 
/XKXXXAXyXXX^.XXXXXXXli 

;;x fX?;: iiM-* x kxxxxxxxi 
■!Kxxxxx^x>.j XM>*Axj4;ai:-)i 

<XXXXXxx^x«xxKxxxKxi^><HXii.x- xjxxxxjx t«J.x;-5>-^xxx 
(l«x<<XH.•.»■'xx^■.cxxyv^x>-iE^~x^xxxxxxxx«^JXx^«>.xxx 
(Mxxif x»i:xxx -Lxxxxxxx «v-:> .^:'>-w: r -xx A"- x. <xxx ^xk x rx 
■xxxHxV*cSxK:'xxxx-^^.".;i/y-:y> xxxxx/x^ '-^j^'^^i: 
■xxxxxit*^ ^1 <xxxxxKy y.y.^.--.-'. ,.«xx-:. xx ^ ' 5"^^^ Si;/ ' 5 
-xxxxy«/ v >i 'XXX -;xv;.. x> ; x^x ->:"'';x**xv V ■ xic^ it 

xxxxxxXXXvXXXKxxy- X':'-. " *J ^ 

X '■XXXX*; J> xxjcxxxi.x:-> ■ ^i'- v ^ *5' '^f *i: * , 
xi itxx xx.r;sxxxx>.xxxxxjr'-->i -.-^"'x*xyyi; 'x» up xi j?..-.. ? 
XX;^XXrv xx>-7.. 3 xxxvx: - • ..xy -tXJi^y x._-lt. ; y ? 3;;^ 

:xyxxyiXJ^i' :'* xxx '.irxv x <yxy .j^-^-^ ;-.r^^'' 
xxxxrii-i*>Hrx>*'-^xy„_ '.yx-'/ r,^. -fxr.xrjx/ ^ -.. J'j-' 
;\f-:x.. Jl t.' <xr xxrtxx* X :-■ ■ -v""..::? J** *Xi^ = '*t ^11 
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fiber @ad<"20030916" "wideband 

US-PGPUB; 

AND 

ON 

2005/08/10 16:36 



arab'na" "narrowband aratina" 

USPAT; 




■ 


USOCR; 

FPO- JPO' 

DERWENT; 
IBM_TDB 



• 

'X xx>: y. xv-'xxx XXX X x 

rxxy • * f K ----- ^X XX h 
■XX ^ ^^•:<:'tJiX 
.XX w;x^ KM:v.tir.'i 

-WTXaXXaXXXXWCKS 

■! yjfJexJfxxKxxXxJtJFXxxxxxxx.-xxxx 
^ xxxxx*:xxxxxx»xxMxxxxxxxxxxx 

It XXXX91XXXXXKXMxV)t:itXXv!X)CXyyXX 
1 VXXXXXKVXXXXXXXKXX:tXXicVjt XX 

)£ xxxxx>!xyxyxxxx*fxx;<xxxx^l 
K xxxxxJ<«i:J('»iJ<»c-*xx*'X'':<xxx*Y:^^ 
: vxxxxx?<x:aakxxxxxxxxxxxx}I xx 
r yKXXXX rf' ..«<i?Xl■XxyxxxxIrx>tV3• 
« 5£*t.^-;ixxxxxH*^^xx^i:..xxxxxxyxxx.:^ 

« ^teMv9-kv^x%*- x'-vxxxsr ''-x-<» • x x^xViXjc- ^x}.v,xx x,^ ; - ;i;xsx^xxXKXsxxxxxxxxx^xx:!xxxxMK;;xxxx:;x:flx 
t ^iijxxi^^xxx5:x-x?5"^'r:;/xJx;' •x«rx';:\«k .KXKXxxsxSxxxxxxxxxxxxxxxxxTiiXxxjxxiixxxxx 

iifiBeHf@aa^i2003Q9^6iii«ridebaindjiiii 

X!l.xl^•<»«^y1«xxxx««x■^l'K«>•«^^»xxxx^ 
n xxxsxxxxtxyr.'SXMXkxsixxKxxxxx 

X;*r^^'X 'XX"— 'XM ** ■vxvxv'^^-^XXXX 

lUSSPGEiaBi 

XX-:**X* .XXKXXXKxXXXXXjXxxi* f.xx 

t r.-AK XXKXX Sy XX XXX xx X xx X y X X y 

X r:Nxxxxxxxxsxxxxxxxxxyy>^x 
X /lie y y X y xK«i:xxxxx xxs nx 

> x.-'vA :&-| ^^xxyxxxxxxxxy-x 
\ -<y>#\:|\ 1 |xV:;;.fXXxxxxxx»:> 

> x>:-AA l\l |y J::£;-:xxkxxxxxxw 

> -x/^l _W L^x^^X^'.xyKX-^xxxii 
X xx '.xJ.y-xxi-.xxxxxxxxxxxxxxxx 
1 xxxyxv'-y:-;KXXXXXXJtxxx::xxxn 
!t XXXX !■ -r-.-rx-xxxxXxxxxxxxn 

: fXXyXXXXxX'XXXXXXXXW 
::xxxxxxxx>.x*iixxxxxxx>f 
: <xxTrryx*xxvxxxxxxx 
<xx^^|L^lx..^xxxxxxx 
: ■•XMfic:llVlxxxxxxxxxx 
: <xxlx*JI\lxx>'Xxxxyxx 
; <xx\i#l:^xxxyxx»<»f«R 

■CXX.tJiT^JCXxXXX.i<^ t'Xf X 
; <yxJtXXXXXXKXXX;;X?<XjtX 
:xxvy-^xxKxxxxxxxxxXN 

, XXXXXXKKXXXKKXXX. !X.<:;-"XXJXX5t-; .l!;?C. ijJj^yX^jK jjjgx 
> XXKXXXiiXXXXXKXXXXX.Xi;: .XXXHUf-.J? XAjXX.jXJJM J JXj* 

; ii20O5/©8}lOii6?31i 

» -lisSxTKxxMjT *ix^«i'x-,;x»i!i;»'xxxxKx »x».^x. t.cxx 

i xxxxJ !»5j:xBOWxix5iSvx;?x« •< X vxxxxx 

X xxxxxrxSx i«»ieSiv»x^xx*iX-.?x<xiixxxxxx^ 

**itxr t' xy VK9CXXXK 
:rTx;rf«xxxxxurf.<''XM 
rx' '*"xxxxxxxz'y''f 
ijoit-cyx-tyxy^r- jr; n 
■xrx-."K."xxxx rf/'i / 

:■<■*- -AXXXXXXXrr,-X ' 

^ jt, f y ar If X X X x^ ;^ r vf 
Lxy :xxxxK.i. • 
: K vxx'-* X XX X y v:^ ^ 
;x)'~'a^xxj:/xr, xx:--x.' 
: < * .1 *y .;r>:j-x;<. -.>r* 
:yx •• :kk>.*xx>.xr -i 

XX)> tf^'^XX^^^ -x 
:xr\ '> "xXrtVr; sivX 

^XXT- Xrt ^ >>*»,X 'XX '. 
iXXX/'XXr .'4;:.■^ ^ X 

:yxxxyx.:;, ^-.> .<x^x 
.x--"xxxvx*<- -'■ sy . 

.*XXX*XXXX\- '.f.'-*. 
■■ f. f y^exxvx^ . ' '< iX 
XX >;x%:'>.-' .-x--. 
;\>,;':>.:'-.^L'-Ei' 
i^LfX-c ^x\x>"; j'y^>.)- 
:x-t^y iy^'.\«xj<:%xxx' 
\. ' ■■txXKX . 
:x.' itJT . itxx/ 
■•■x,--' „:x--' / irx,- 
:xx. . ^ '-.)■:?; 
xa:.> -'.'.y*- , ■<> 

yr ;-■<<. 

s( ii'!tx'^:xxxx?.\^'>j'>.xy\.*xxxxxxxr"': 
i XX -jiLxy xif A.XRvNivi j';.x-«:^xi:>tvx?riC 
■ v^-:yxx\Xxx^ ^xjfs -v^at xa-a-, 
V. ii>x>-cx/x>xxxt:''xx-xyx.'xxx <■■ 
■< ,/-;>.>.^x-'Xiii«XXXXXX „*>^:X.. p. 
' xxxxx'^i xxxxy xxxv'xx- X vst^ T«'> X 
. - <xxx-- XX i^xa^j-xxxx.-v ei. 
« vyxy\x\xxxXMXxx'ixx ::;*K''' .Kwxj 
S >. .x^'x^■ xxM>t"xxx*;::xx.r'^>"f xx 
i, ■ r:^.;x'r"3'.x( rx- xx^:*^ 

X / -yrx i ; .XXV-xxHX- ■nitr.i'^X- 

;.*fc ,-*,:-x»-xxa*xxMs.;. ■■ '■■-:x 

X X\ :X-.<* > XX i^)*--" 

X y -x"^- xxxX«Xi,X*. X'. '".-X X 
r xx>. . < ^5i..:>- xxy^j x^"" 'Xf is^.- 

X xx^i '.v tXj^^sx*^, > 
xxx,s * ' X- ■^Xj<!..-'x. yy 
XXXX /Axy t. ,;:): -{^A'^M'iJii^!. <x*iv 

K xy>:^:xxxx;.^ v.xx,^x.~^'^«^'K:<w,;^'^ 
xy^'Xxxxx::J^x.;x,;■'"»^.^.^.^.x^, .4 x. 

y XH. ^x.:.';xxxx■^K\ni;■'^■<x■ n, .^x-iiir" 

^ :xxxskx:'kM»,'' >'»X\-n!' " " .xx 
v x^. "^yxxx. x "< x*. 

X ^ vv>r :>xx:^x:^ 'k:^xx' >» xx^x 

j( '-»k*X,*' ■<«Xj(N -■>... / 
/ \ lV*-4XS«#. ■ 

' C ITilTI I^^Ijxxx'^v-: ;^ ^x/ - , .V X ixx xx:* t*"' Jtf*V.vxj:Kk.xw»'rxxxx3i?i?tKX)txxx. ".xx-* 
: '^^^^'' 'rj^vi -^r^ :!e: " -x;;' x^"' " , :;■ .-'iJWXpiKstxxxxxxxxxxsxxsi.:*." 

; .-jC: /"5£5S»5.I^ -Ivy^- 1- - "■ixj'rft*;* * / x.X)i t^-t- i "^^ * *»x?fHxrxxj:jcx.i:xxxxxxxxx> 'ir* t.'>-^ 

; Oio.-^v -wi; !;xMS5iiSx"t*J( * ^-^^vx'i. f * * i " Xh, xxr vcx-rvxx^^xxirxrxxxxx-cxxyxxTTxx 

; v^jj. . *Ov*'»v-?3s5K'5i*fcy**r 1 .Vii'v^ -l - :>.x5:.i;«X> x-;<yxwx: ::.;::x::xxxy^;;„^^ 
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C :??;vr J;.:;?. ?v>,v ,^3' xX'*v ■>:'«>,: '.-^ .i... ■ /L'-.itv xx^r!,- ^i XXxKx^ixxxxxxKx-ix^rx:: ■^>:»^ ,■:x.^^^x' 
> ./.^-r * .I't- , .1- t.f 'ji ^ "' ■ i•:^xyxXx^iAXXxxxxx^::•;xxx■ .: ■JZ/.x^f^x. 
i jv:>* % • -y^ xv" • V V : V.^^ , <XX , ■ " ^ ' • - ^Ji-t " X^Sx> ,t ii: ,x;,;<J'XXXf^ >\XKXXXXX>: K ;^ :<xy'>; f .> X 

XKXi^xxxxvx ■xxi'Xi.-xy-xxxxv-.ixxxxx 
xx:,,>, w>i,.v-^_txxi:^;>x»xxxx 

x^iUJS©€R;ii2^^i¥ 

yy X^^ ^^Ji^^" A /'V,XXXXX^;N* 
y .:: ^x-;?i>,xxx>,'^i x 'X* x^.^.i^ x-J:,-^ y 

BiEP©>33PO;ii 

iiOjER\Miiiii 

■ ..sjtxniy.'i-. ."T" *- ,lj*;xkx>:'^x?.* 
1 X 'x<!x-.> ; t'- • '<Kxxxxr.cix* r ■ 

■. ;<xx::x -v-ixrvrxxxrixxxxxxxxx^ 
^ xyyxyy:' '.^xxxxr x:-:>txxxxxxx'-< 
N yy:cxy:« iy.yxxx^xx> xxxxxxxxx 
^ ;r.n'iix..>.-xx\ <.ax ■yx:^-:yxxxxxai 
/X..i:?KXii;?:.yxx . VXXXx.' ,XXXXXj< 
' s ,.Xyj,:tXVXXXXXXXX^A <XXX> 

> X >. ; y X C X X X yy- ■■: :•; v ■ : x < xxx"l^xx x 

> :r.>-x> ..,':yr;-:yr-:^ \:o .■' XJ'; XX* 
n yy : ■ X x:-:x/:>:k > xx;'^ ' v "X.^* X»' 

y'xz-."- x..txyxx;'.xxx:^' 'txxxx;* 
^ ^^^;xi.xxxxxxxxx^ xxi 
A yxx,-Nxx:^xy}rxxxx,\x*''Xxa 

> X • ■ 4.:.; x:a. x* ' kuxxxxk^^vXaS 
i X .y •.'r'>x"*:r3'Xi'xxxxxxxxK* 
y >:;;x.)'-"';- -fXXXX '.XMXXXKlGMl 

r-cx vc.w wv ; yTixxXAXjtxrxxxxj 
3- -xxxx;:^^'* .;:'..'1x>.,£-^xx^xi;xxxx; 
» XKXX'' r,K>.xr,3; 4^.x:cxxxxSXKXXJ 
■■ xxy'<*'-V*'i.V-- Vy.-/«X1'XXX';XX'' 

- X' > * x.'X». kx.<*-:x: y e- xi--^-' 
^ ■•!:--KXXXXx:'*'xy/.' «>- A''i 
/ -.y; V* .> v,>xyxxxx^,x VMS 
j: jrJ- k - .i^KXxxxxy XI 
Jl v l-Xl .jcxxxxxxxxx-^x ■'-V 
/ *XR<. ^- . -ix- AX>;xxx*:xr ' 

« .i<X}i./K..Xr:(^XihKxXXXAX'iXl»AM 

: ^xxxxX'txxxxxxx.txxxxx 
: txx-'X « •■xxxxxxxx5^y>';<-< 
: < * 1 xxxxx.:xxxx^>'-3r 

i ..yi'x-4AKX^XX"n.XX-*"S 

,-v ^ X^ iXX IXX <XX.*XSrX 

: ^y* v> yxxf*- jSS 
v^i.yxi*' ^yiv'^BiXXxxi" 

; .:XX "^K .XXjCr»X:VX>.-.?<;«'< 
: :rtyX fcXV >^^ xx"ri¥ f"y.* 
; ix .1 X' XK* *A<-,jt ■% 
: -Exxx,'**! x^»KKXx itxy < ^ 
: ■EK»-!-?ftX-f -• ^■^xvx" 
: *},':ifsn#.*.''> - XXX? Sfc.(* /X ' 

. (xxx:- ^*f/i>'XX/.'^ >^'XX^j 
: ClJXi". XC'IXX' ' i/" I.:- 
J (XXXhX'<;<X (X 

r «xx'. r:.,- Xfcx^r 1.x . -ixx 
5 -i-fx '^-vxryxx**: V/. xvx. 
; ■■: _xx' ' .^^"'> -Xfiy ; ^i?!x 
1 ..■ i xx.-,j(xJ^siM>=^.»<xxyT >. 
J i^x. xk;»K\v\x>x>xx:<x 
: <^L xx:.xx"*. ; X xyx.;xx 
: -Wh: ; xj"A - »^■*.yv:<.^K- 
; --.t:.^ ^.^A'* KX <: f'X' 

ixyxx XX' X • ..s.^ 
: ■:,-xyxj.**> ■ "X'!x>. • ,. s.tA 

<..x* *xx.*j . . <x.'j i.' 
f. ;A»«-.X'j;^X^jt4< •n^h.XK/ 

i xxx5y.x.A5*xxxxK'vr:i/xx-- ■ x- ; -;',;2J'?xy>cr-x5x,;.;^^ 

» xxic.x'xi..". »x/-xx-ixvv-v^KX.-x J ,« ..•^^x^.^xl .-, Xj-'x 

. xr.xx:- •xiA.x: "x ■ - ^xxxji^; :» - x r i i-! • ■ x? . 
1- xxxxxxj^xj-.xxxxx . --r.^, ^y ,«\y\y.x ^-x^^ X' : . - y^^J- - xx . 

■ x,txr-x„xx^-xxx x-ox .i t^xyyj-, ;;.x V i' jj?.-; . 
1 x: xx\? X.-; -XXX) ^:) . -^^'"SiS ;! ^ifi-uiS-Ji 
x'..i':yxx'A ' xx . - • >./^:^ y.y: :-.xx. ..y ' > ^x 
s :X!x. y. ./ x'<.%x>:x 'Xy-(S-^._*'.'X. X sxyx - x-^ ! ^^J,- . 

> svv^i;;y^-'?xxx:^ =•N^■'!^i■^5^i^/>;^,^■^>'^ 

■^■■xy\. 'n/i'l^T i * Vilify i.xx. ». ./* 
>, xr-Jix?. -;^yx ! - .■ /y x>XXi .X/.:* , 

. xry? i.- ■ , x"X j*x-. • ■ ^£ ■ -. :S- : \. " .Irt' 

.y".x<.i.-..:. x», .-xix •yj.i.'-yAX ■' . ••■ ','=^''> A"';* i*** j' {■. 
. .>-Xjt~«>lK :» - C=!KX»X:\ '>ix_~:.»! -y .v »j;.,x.ti. » 
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S38 

17 

fiber @ad<"20030916" 

• 

"narrowband grating" 

US-PGPUB; 
USPAT; 

UoUL-K, 

EPO; JPO; 

DERWEIMT; 

IB|V1_TDB 

AND 

ON 

2005/08/10 16:52 

S39 

3666 

"fiber amplifier" @ad<"20030916" 
grating 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWENT; 

IBI^JTDB 

AND 

ON 

2005/08/10 16:53 

S40 

784 

"fiber amplifier" @ad<"20030916" 
grating "980 nm" 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

AND 

ON 

2005/08/10 16:53 

S41 

179 

"fiber amplifier" @ad<"20030916" 
grating "980 nm" ytterbium 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWENT; 

IBM.TDB 

AND 

ON 

2005/08/10 17:02 

S42 

44 

"fiber amplifier" @ad<"20030916" 

grating "980 nm" ytterbiunn 
pnospnaie 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

AND 

ON 

2005/08/10 17:03 

S43 

71 

("fiber ampiifier" or "fiber laser") 
@ad<"20030916" grating "980 nm" 
ytteruium pnospnaLe 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

AND 

ON 

2005/08/10 17:04 

S44 

71 

("fiber amplifier" or "fiber laser") 
@ad<"20030916" grating ("980 
nm or .yo ) yneruium pnospnaie 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWEISTT; 

IBMJTDB 

AND 

ON 

2005/08/10 17:07 

S47 

76 

("fiber amplifier" or "fiber laser") 
@ad<"20030916" grating ("980 

nm ur u«70 j yLLcruiuiii piiubpiiaic 

US-PGPUB; 
USPAT; 

EPO; JPO; 

DERWENT; 

IBM.TDB 

AND 

ON 

2005/08/10 17:16 
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S50 

: ; ; It x** » y K J i" ■ y 'r* !( A j« 
rXltCj- i^-.T iitlf^VX 

49 

^^^ilrr* »^*';\?xKr?3.t*xx*^x> 

« 4 A 'J - If *«,j;>;xX>:xXxX'j:#.*"fcX'?*5.<V 

%-<■■ p« t>cx:«/' .kxxaexx'^'^^xrfj 
y ■■■ itM^^^ xi..HXKxxx'yi f*j: x^ 
~r- • K"* ■ -'ii^XKXiJ«*»%^~. * 

*tX^v« » TCJiXX* f rf-,«l«C;-J€.- SMV 
fc-i^^TH^rm".*: «WMXX^)r« ^^XNX, X.. « » 

("fiber amplifier" or "fitier laser") 
@ad<"20030916" grating ("980 
nm" or "0.98") ytterbium phosphate 
cm 

SPiMKWi^'iCM^ifi^^ 
i(§)ed|?S20O3G916|grating?i9S0!isiii 

US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 

K.'rir^xrxxyPxxxxir^yi^xx-" yy* xVn^ 
XSX3 xyyj xkkx:^xy^:Ky*ixyxsN xx.. x^ 

MUSHiGRljJB;! 

„ -J -^itKxi, xxy ; ■ *! . 

y-^ j ^3 fT: A!\ y 1 X ! >( X >. ii * X X X 'a' :■; 

AND 

*y^>^^i'xstx:*''x>ir:x\xy t'^.ir* E: 
yxr. ■Tjit-'vxy.trtaj^^yyxyxyxx: 
.yv- ^ r »''4 v^y:: x:t;':—TX* srx 

x^r l\f Ik I:k:..3ij....x > ^.'■r,' /x: 
. ^b^.JUNX'^^ ' A 

. * .i' . n ■■ 

*v>Ai<-.-'*.-:j-. *.y^xi uAx:.,'- 
*A. ■ . .'^.i/v. -kj. ii.Kyv^^. i-.-Tsx: 
X tx/ryji^yxxiv-- . ^'xx-J*; 

ON 

^CA^yxxyx^t^x^Ur^xxixx* 
{xxx^xxxMXM <y 4^k f .'xx- 
-^X*'^^^ &<|xX^XkXAXXX> 

cxxf.Ii l\ l:^xxxxx]^3(xv> 
«xxfv; ■i\Ixx^!(N:,y kxy 
ei£\^^ I.^Kx:^ ..4x-,'j:?-'.» 

<xh AV. yy J-^ Jiyxi'kvx^ 

^x>i» ,l*ix,. i: y yx-i:"jx 
:yxxx\xx;tkyKXX^yxxyx> 
iu>;x>;Kxyy ^. •rdr'^x .,* ;txv 
-xxxxxxJT-i%"\><-^ Xi^VXX.V 

2005/08/10 17:16 

x!^r*TxXyy*x'i., ^xi' " ' . x T*-. 'r*? ~x*'.:.^xi?: xx 
:ti,"ii^,-.)r txyX5( <xy.,.- ^ ■• ,r'--.r >^ : -vy* ik . x 

■■'V,. ■!'■*■■■ *»y - . ' A. A. ..„in*Tx 'li?: ■ i*-- x 
.1 4 ■ ■.*::-„ ■' -1 b. X X:'.:. x-.^t 
yf*.jy ' ^---ij.,, ' „ -. ■ ,» ,;c'...;L...»;:.,.-k "*i.x.r;(: . .. rxxy 
»■ . . ■,,:■/■•- ■> • I ^^«x..J-y>.xxj!:yv .<x-*.KyK 
j<»ri<«'i:-' y^K f^ e:( ■•h xr*^!-: j(yxxxxv«kyux' ^ '^-sr-^xx 

•r-f<yv.K-"M, o,icxx.''..(( 
KV: J?: *'yMx»Kie..> 

J^;.itK 'Hk'>'rf;«MX^XXX 
.?rju'".Xj:^.Xi'*tX*yXXJ:* 

.i(v^-4vxXMX>rx7'xiei^i: 
:'xx_:u '* xkk=:mxXa> 

XXXX»v;.»'*<4X^<«j<Kr»?'.M 'i* XT«> 
X^irxMl.': .L'tXXrKXKXX1tii.££' >4K3lx^i*j> 
jfH''<{XXi«X'ey •XXXXX3^XXtihMXf«<<."'p> 

vx-*!!* .iiJi' rr^^ii x xyxr HXXyc«*ir?Xx ^ » > 

m ■^■«»X.i:^X >XXX<';:xyxXXXX^}1^' sf'^ 

)c<wy • 1 -itx ]erfx^Xjt'.;ryKxxxnXKx^i 

TiX <: -.-^ ^a' fX:j.-XW.KXXXXli'ir*1X ' 
X .(.f.-r H:^-vK£.jjX'^^-»XX;iXXX:«NXJ:'} 

hx:!:xxN- ^xif...<<i. »xxxMJ^ickJx-4ii> 

jixit it -.«-.-iik.au:%xKk - xx'-'X>} 
!^i;x«''*' ix.; vxxr'i xu>eK4-4a 4 

i nm^"oraiQ^98ilp:enbi liimlphosp 

SxxxxfcxxxJStli r .xxiS; ;x>»k.,i».!n L^<.>./xl^»x>:xxxxxxi ■^>"<>'^XJ''"««''?!S!-^*:'^IJM5' !i Jf5I£iii''.?S5;?' 
x:ix>:i^xi ^■ »r\j"<';xx:;x-«xxc>';<ii nxvxsjc- kxx- xk.,x'x>:> x»\ii ,»., !(^»x:,x.: axxrx j!txM(KXKji.™ixx^- 

^a^l'Vl i>r^rV\«« - :jii.^xx..j:xxj- . > •.x.ix x:rxxx:iyi-xr»:^Kx. *iM'."^J!S'JS?J5t^ 

w, >^^,*^. ■.;«:'; x';-.' » W.i'*yn :.y.'Ay.:iy.-xy. 

li:K»^yyyi,-xxy 5XXXHi<>;y.:.i'X ' <xrrxM 

xxj >ICiyjfseTD; *i',.'y xr-<iy;: 
X'ljxxxxxxxy xxyxxxyxj.'xxyxx^jmjexy 

xx^kt,.;xxx -\xx< f^x; ' )^ ( *v: 
xxi -,. -'.Xf yyiJ;: vxxx^i > ■•*^y;<: 
Xi!» 'rx^x.<::kX^>>.'^}- <' 
u'rrxxkxx^xxiS'^kKxx^i. * r^^r.:^; 
j'xxyxry^y txxkyxyy* ■■ yr?«.<^ ; 

Xit^i?XyUxJJkrS*y*.XXX^r; -nuXJ-X", 

X^ . ■:fc*»W yrx; 

xX^i*^i<x.«K^*, X xy: 
■^.z - ^.'AAM4^KAXAX- ^%iiji H4XK.' 

a- ■ * .'.xxxxxxxxxyxf >'/' > x»X; 
^^,.*■n. ■> <^ xxx;-TxxyxB jf-fx: 

.XXX.iyxJ*%*<!.t i.A-''^*'^''Vt 

■!xxxxx'<x<xx>;x <' :fci< <^ o 
.xxxxxw:-i '^-"..^ <i 
(xxxxxji",.:x':..x ,y..'xx>.a* 
■.AXxxr.iiY.y^^xx*Kv.Axy.y^> 
rxxyy^jekxvxxy.'yt'K 
<xxxx> -{"xyxx '-^x ...;'xx> 

ixyxy^*^,ji:xx^,*ii.;xyx.'y> 
ixwxyxftjcxxjviM^ .^yx,r:x> 
ixxxxXk ■.■x^vy'ixrii.y t ^xxx-- 

^yA»n^^;■>v.-^y^ , y.,xy.*Axrt* ■^xxxxyj; i>.,.j,yxx 
o **^, *,^yy/.>i>.>i'"Xy> . .Ar-jjr.yi-ixj'^ xx/ ■;, '> hj-'-j v-iyy 
a<><X! ; ' M'jjxy-*;"' < if y ■ ^ it. •■■»y ^xv-y- :< ' ; ;w ii:'-; 
At^y-. ^ , A:ii.*,yyy.y.>-.:PT' . v«.x. ... 'X'-x, "x <X'M ■ < !'-* 'S^*, 
'(>.y* r* Kk/ry.UXi ' «<Jl-*-." X/'y"*K-.iki: ». f .» 

kxy*. fx: ^- t:.yxxyy -^«y *xx«"<-;-Xi •■ n *. . ' i-'W.-rK 
x:;. K. , '^T. yj-y <■ -j. -.^.^y . jne/ . , , ,.,.iri-.-..xj-x 
k-,.._>- . w-yxr-kA. ' -; iji-x^ ■. • ■ - Ti-y 

XV k. :,^*., ik,...'?^ r . i, |i ^-^ '■«»fx 
.iXX* :H " X" ■■». M.l* -1. xiff jm^ r pr.»'« 

^MV^/Vlr' -XXl- XXXXX 

.4M-<'^x«: 4^XXXXXX>1 

KKX SrK*-l N<» X X N X X X 
-.MVAM><.4X!*KXX^XXXX 

:xx.ix: x>.4xx;t''<A'XXX 
:xk»!<tkx)'xxKi.»KXXX 
;xxx»tx. XX»(XX',x:<XX 
:i(VAJCK*'K*fX)(XX1.1sXX 
::<kxXXX 

:?rXXXj(fcX}( 'iXkjrrNii 
:xXkX>:^ -* :xxvx*^xjf;; 
: ?t K-KTtJ *.»f % XX tx XXX?< 
= *<j--xxxxx 
XKXxjt <~.tx^ > ' exxx 
:xx;t:'>i> ^Aiv. yxxxx 
; X X X xnii X A ^XMx-: *- r.x 

S52 

:Kk.^^ ^\ i*'xxxxx 
:XX*-":J^Ji" J XXVCXM 

rxx.^T -~-^^Jx*xxx 
;x x;?i.xxxx?ty X xx:itiix 
:xxy»i:xxj'x*sxxXXi>Tix 

^=^rxuxi»'i(X "i-^SiXx -(i■■^•rtW4J^AxXv 
hx^,ix**ix t;^ xx> xk*x-»yx*xx^vT x» 
XXXy- J^Jt»tv:xXrx -iX^i XX VXXXir--*>^» 

xxx?:»<xx<ricx»f>»™:"xxMHv 1 .jiji <kicx> 

XXXXXX»X};xr ^rx:>^tl{Xi< '; xx^^imxxxj 
xxx:iiXMxxxXAXXJ:;^;'ii<i'»('^'-:-X':x. xx:- 
XXVKXXXXXX^:x ^>:x:<:- X (tXH''.. > ^ -r5s> 

xxxxxxxxxx;<--cxx3;«3ii-i.xx*;\*^xKv 

X4XX> x:.KXXXr< <)tx:'?^ xXitJH*fXx:<yi 
XX;kNX.C;<(XXXXXX > AXaUKAHitnAti^ 4^ 

;;x*...xxxxxxxxJ<>.vi;Mi#rf^ »*x.;(«rtyx> 
jiHfv*cxti.iixxx^xii;x >! ^j^xxxHXt^> 
-:X»t;:XJfHX:iXk^KXXXyxM-f*'* KXNKX'-' 

3t.> Ay -yxx«>iMXxx3i;fy- xirx4*i-.}xitx> 

, ;.*-(xrx?-v"jfN..;-*-i \J; /I't.r < =* 

3 

«)^xx«:<xxi'..;'.«xj'!<'^>:-<J<xxxxxxxx> 
xxMftxx^ryKX:/ mxxxxhxkxxx ^^'xk> 
xxxxj«;KXx'l>i>i>:>txxx!<xxxxx .tTJ :<x> 
xyxxKvXKi?Xx*,x^xK-<x>.;ixxrX 

KMXXXX^'XiiX OkX>:XX:>^X»XX^Jirf'> 
KXSiXJi * VXXXXXXX5;NXliXXXX.^^*X> 

jtwcxx!/: i^itjfy Akxx%;i;^)')ixxxxj<xxx* 
X^^-tJ(• ,t'-:iXX>.^XX>r>::<y>;i'^j'VxXXi'> 

AXloI I:| \>ri ■ **.^/xyN(vx) ,[ .-Kax. -iv^ xi*/.x&.xxxxiixxrKxx^x.<x.x (-vj. * >< 'cS5J:f<?'* 

■AxxT<xx-.x i'<-.Xjix»x.:>ix» - x^ji irij^ h.ysx>.x!.j'«^ .!! ./xSK)!;:x>:>ix«xi;xx!JxKxxxi..!C! ;2':;;'''< ;;»2 jS-JJISja 
XX:<X»'X - -X IXX-- -.f " .<c » IX' . xx^Ai.- -., ■»>•.! »»*-'xx»*sxKXXKXX-<xxxxxyKXjX(X^<x <x/ x ;xx><xl< 
iKi..iZxt' , >•«> ;» mxm;;> xxx* ^ v^r 'Xi-ix -i .x-t. r x»»vx <»xx!f r-^xxx^xxxxx.^xxxxxx- jxxxxxxxxxx: « jxxxx 
;;::xy :<;■..< >; x >, .!>:x^ Mxx ) xxi.xuxxrlnX)' *xx; xx' ' >... ') !XX« KxxxXxxxxxxxxxxxxxxXXXxXKXXXXXX. x>.v ; JXX 
:<:!!(:•;:<«;' .,; J' ' xxvxx.i 'zxxf.xjx .»xZi''x;'XXX .'• • K.XXXXXMXKXXXXXX xxxxx/:i:xxx«-'!-ji.'Xj;2^'' ' ^ 
^;:,Jy::;:i !->: ■■ ijixKx '.j xx ixsi'txx^ '. .«x"xxy ■■<.• i,,-xxj!xxxx;!K;iKKX>i:<xxxx:<«xxv/? xxxxxxx,; XX'XX 
??/ixl i <k.v,. • -vxixx-.. I. .^x»xTxxxx■.,^ ■ .!v..« ■.«;.x.;xxxx«xxxx>:xx>ixK»xxxxxi:-. xx/KXXXXNiO'T'j «.;«;» 

rii^-XX^-Yy^ « x''4;y XT^i^XXXX ■ X>'S XXXXXXXXXFXXXX/XXXXXX:<XK..XXXXXHXJ<X;'X.. < 
x5xx/ 'ih XX XX« !X <»,,XXX«» XT It^^T.XX "XX";. *X , ;irXhXX.iXXXXXX:.XXXX X.tX5iX»X!< X." IXXKitK^XX.'.iX'xXlf"^ J 
J5xXX!;»X>TXKxJ-?XXX?Xr «I«k>i .. KXXXX^ /XX •« ,1«X>'>:XX'CXX-.;X}- iiX kX1XXXXXX>:>!X X iLi" lj,»,!»XX !!X»».-,X -K 

. xxxxxxxxxKxxxxxxj.rxxxxs vxxxxxxxx «>--xi..'«x x.i-i':xxxxxxyxxjK»xxxxx»':xxxx»;i5K*a:'x» J.-JXKXjjtX 
:^xxx:^XK/»xK^ >ix •xr^xTxxx.jti.ai.xxx-x '.^xx.'-ixv -:;xxrxxx;TX..;x *-[xxj:xxxx;i> /x .xk>*^ ■ x' aXX .rx^jCS-^A 
■xxxxTxx £"Ii x>«X(;x"I;r>txJ5«x5?/\ i» "x.,.! . x -xx>..;s-'txx/»xxi-x.-xx;:xxx,X"x;-K)l.-««.' .«l><c.xx 

.15iO<ix!.«..i"5xi;.-.»5"--.»..«"»»«4.^^ ;%^...;.x, xsx..kxxxxxj.:.x>.xx::.-.yx -it.x.,-. • .,.x„x..«x 

("fiber amplifier" or "fiber laser") 
@ad<''20030916" "multimode 
grating" ("980 nm" or "0.98") 

vrl+^rKii im "mi lit"! rrMTnr^orionl"" r'lm 

yctcrDiurn muiu v.uiii|juriciiL liii 

nm 

xyKfxa-A- V ,.xxy. K .<y/ ;:rA>.xv.K> A^}^ y- 

:xxk^*xxxx«yxxxXtXxxxxxx*-ti':xKxxxxx^:x:ixxx>^rj X (xxxxy-xxxxxxxxxx.yx^ 

^Licy"""uyxxy'.[X»X'.^ — y x" -x" ^y^'.aX:** xx:n(Kj(jcA-"vt:x.4X .^xxxx»^xx>.4'4xxxyxh^xxxr^xy 

xxx*ixxA;(,'<>"x;f r t;*x«kj< ^rnAK Wi -'xAA* 
xxjtxxxyyxvxxxxyxX'^i.Kxxxxxxy^'i:-;,-* 

iEER^A/EN!Iiii 

xxxiITVJ!!?!!.Tx.?x:;.<"x^!TT?;Ilx"^*-7.< #.';xx 

»«XX^KX'<XXXX>(^x>lxXX#:MXXXX<?X/.X:v;i> 

«y:i_M^ -XM.y,XflHMi^Mi%:*Kj(xxxx 

xj^Kkv^ :\X.;x-T^f>.xxxit t**'-*.*/xjt> *xi 
xxxx\xJxxxx:^xxyxrfXxx<v ^x^xkxi.:.. 

US-PGPUB; 

USPAT; 

USOCR; 

Civ,// jT\Jf 
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y.kiKKxKitxxx^ixxxxxxxxH:' 

<XKXXMXXXkXKXXX'rt:XXK>:V 

x xxxxxiCiiXiiexsiisxxx y xu xy 
'Ixxxxx£mxxxxxxx:«?:xxk:l 
<xKXXxfiMXXK}«Xxx:cyxiiXX 
cxxxxx»>'Mx:<xxxx:c\x?rxk 

«XXXXaCXKXXXXVKH!iX»X.X» 
1XXXXXXMKXXXXXKK«XXX» 
<XXXXXXMMXK}<pk:CKTCXXX3Cy 

sxx xxxatx XX xxxvxxxxxx^ 

ON 

-:>'xx >fxx>!y<x>:Myy>;xyxyx 
1 X x X :< K X X X X X y y y :■; >;:■■ y > 
< V :,: '^i;; V " - x X X v; >: y X 1 

*:^yf^ |\|KXXXX;<x:^;i^> 
.•txV'J 1 ^xxx;yx:-tK>;:-:y>: 
:'/x.^i^./i >'xKKXxxy:<xyi. 

?xxxxxkxyyyykx::xxv!.:xy 
/xyy xxxyxxxyxxxxxyxy> 
/.yy;^KXXxxxxxxxxxxxx.>r;' 
:':x;!Kxxxx>;:<yxxxxyxxxx} 
:-;>:v^?txyxxyyxxxxyxxxxxs 
:::'.^:xxXXXKXXXXXXXyxxx^ 
xxyyxxxxxxKKSXxxyxx:<> 
■:?;x:-:x;^xyi<KKXxxxxxxx;^;- 
:-:kx:<:>;xxxxxxxxx>:kxx>:x:' 
Ky.xxxAy.AXXXXXxy.y.y^'.'y.^ 

•.y.KVlx\K>tvy.yAy.i-:-AyA.^x:< • -xxi-ii-i-ixx:--:;' .^Xz-xxxyxxxxxxs: 
:xWKX>:K.<yxy:-;.'' !-:'-..<.<X'<>:>: -i^ •!x^^^x^:^ ^ »<i*yxxxxy^:xx>:;^2 
:KKXM«wKy>T:<K:';:-;^:;:xxyy/."y^>.xxsx>:::-'V-<»..<^xxxi-;x!^x 
■KKXXKSxxKJ(x*frKxxsx^AyKxyxx/:xyv::<^"^rKXX5i<yyxx«^y 
:xKXMxxKxxKXKxxxxyxxx>'»{ <x -xxxx yx>.y, xxxxyyy'ixy XX 
^^cxKMKXxxxKXKXxxxi'Xii/ixx^xx^ tfSiHSSIidSJiitJf'LlSSi ^i^S 

.XjlX1%hXXXXXXXK!rXXXX\it£-^XH^« X^XyXfX'^^TXX 

:Kxyxxx«xRMxxxKVKxwx^>iifc. v>^?>;l£SSS'i£dlP*^'^fH£!!JES^ 

:»XXXMXXKXXXXXXKKXXXr<C'»*^ 1 4» -fXXXX-CVX.Y- .iwr^ifyxxxx 
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:xxyxxxxxxxyxx:<yy^yxx y^x.<xr.xxx,sxx''xx. y i^^'^iSHi: 
y.Hy.y.:<xxy.xxxy-yr.y.y /k-ckx yy:*xxxy:{xx:< ii-iKX '^>;,'.Xxyxx>i, 

lioeswiSiMi 

xxxyxxxxjtxxxx 'xxxxxxK'fc^ ^>--,i;yx -yxj. -/Txxxj..'(rxyx 
yxyxvxyy.\x^:xxxxxy«y ■•■•.■:r ''-^yiiKyi;xy v;.- -T *-xxx ?xxxy 
:xxyxyyxxxxyyxKXXXie*-X-*-'XS^'<vyyxxy)*XT.xn _ xxi.xxxxx 
ji>yyxyyi<x>iyyxxxx/-<x*,--ky-.xi::j<.yxyxyi.»*..'x*«xxsixyx>,.x 
xxxx>.*^i:x>!xxxyyxxyx fyyj^^.^ykxxxyxxxx.i'>*-. »txx?(xxxx 
Kx <x:^>^>x.i>ixxi^yyyxy^ «; :i;LX^:xxxxxx«f "flifxyxyxxxxxx 
' <Axx^<3fx>t..«'.x;'::<Myy^xx*^,(.i y.xxAXXXXX'i?KXXXXXXXXXx:<x 
-r.r.>i>:^y.A>iyy.y.xAy.xxy.-. -.''!^- „'xyxxxx;iryv:'yxxXx?rxxxxTry 
::1:<ii^JizxKXxy■*>:xyxxxxy-•yxyl^xxx::x>:,:'•'.^„v;^.>:>txxyK^!xy 
xyy.n KxxxyxxwxMXXJt>!kX«xyxxxxxyxxxKyx*?yxy isy>: /x 

:*<: ;i| XXX^'XXXi'XXXXX 
.jCXKjt^X^^LlCXXXXKXX 
iXXTlfl.HXVK' KXr^CXM 

:xx%xxxMiAX>> xxrxsex 
:xxji.x«)r^ m-MrxxK: t 

KNXxx!i»xxK,-:^i4:xxxx»yhXKXxxxK> 
v:x5x-CHlixxx4X-,-:xxxyyxx;fXKXXK>{» 

jrX3»^XXR«X3CX^rXX?rXXXXKXXXXX K I- 

AXXi*'-Kxr>'X«';j^.. xxxxxxxNxxxxxy - 
i<«xxyv.K:ucxkxxxxxxxxy:«'. 
rxx«: YA'c*xyA>x"xXi£XkxxKKxx>:i<vi> 
xxxxxK.*'nx-'*)t..-ii a' X> xj-xxx^jT) y> 
»(XXXXKK«»rj'yAVWir>;kkXXXX^VXXX> 

^^^QratinQ-u-you^iinmtss^iOpssij^u^yois^ 

-?x r^xx^'xx3ax5^-x?r!;x«x .** < +.r-.xxxnxxx;<xk'KX (y;cxxxxrxr.x*'"-xxxxx>;xx>:^:ii>i>-..xx:;XKXXXXXXXXXXXTtxxx^ 
•xJxx/.i, x?»xx,i!x,xxttxxj. xlft^.xTx:::-K-:.t>m «;xxx-,-ixxxx»«xxxxx«>Txxi!xvxx-xX!iaKXxmtllj;^xxxi;xx 

liitenbmmi^phosphateijpi^german 

iUSOiRpSs^s; 

ji;i<x:^yyxxxsxxxy.T,-yx .J x''x>:>ry:'-:.yjc 

XKj^^^v^^ M^y: _ _-ir^^3t::y}'Xk» 

lEii^igpO/ii 

xxj,xy^:xkxxy>;r;xxxx tS>'>!/»:xMt 
xnykxxxxxxxyyxx/:'' :<»li"XXiff:-r«: 
xyyKrxxxr:cxyx>:xHrf^VMyy-^i!X.- 
xxxxykxy".<yxy xxxys6xxxx."?yx"; 
yxKxxkx: jxx.t.t^^x> xt^vyKi- x^Mx: 
xxi:yxyxxxxxxkxxx/vy ^^Mx:<x: 
xxxykxxxx7:yxX'«Xirt'.xX-:*^x)&xy: 

■!XXxyyxxKXXXxyy!< / w.y.v 
txxxxxyxxyyxxx^xs;:;>:x* 
(XxxxyxxxXxxyK*-. y.i<* >:>::■ 
iXx:*.'"KxxxxKyyyy?iv;-:xi 

tXXXXXXXNXMXXX E'C\.<;Xa:* 
•:XXMJCX W XXXXX 4 ft^t )t-.rut X x> 

<xxxx«xxxxKxxyxxxxy> 

MXXXiiyXXXXMXKXXXXXSfXKXXMHffKJI.'^XXr^ir'yy^XiiM ^ \ir :.rxx 
:XMKKXXXXXXXXKXX^XXE*XMX*-XXrfXX:fXyK> ^z'^^-i^'^:^-'^'-''^ 

■xxxxMxxxxxxxKxxxn ■;:-y*a-xxx-^xxy'<yit;^ 

-XKXMKXXXKXXXXX^:xhi, K,'J it r.:<y^n x-i. .^tff^' IS^?; 
.xxxxiixxxxxxxyxzx J tixy'fxy^ >-^>.< .^J^-«y 
KKXKXXXXMXXXxyK^y .X. - rx;rr;:!-xxHxxxif'.x *^^,5»^^xx 
:xXXXXXXXXXXMr-Xxa.X ■^-i'i'XX,f ;xxx?:Kyw-'^- X" rf\x ' 
.SK<xrxKXXXXXXX> .-'Xi-yy x ,:s...yxxyi'Xv*.y y»r-:KKy 

:yxx*%r -'^v, xx-'.rfx«>; 

.JiXtiH- ^ ; K-^^fXXXXX 

xs?:kxxi v<s:)rxxxy.jc 
:xx,.?^/K ■li'M^oiK/ / 
:xxr^xx»l/l-(^t«xvJ( ->:y 
:xxxx>tx:'j:»;!<xx:r:;:;?: 
■XXXXNX*A^>:x>:X:'t:::x 
rXXXJlXHXXPiXXXXiJK:-: 
I.^SKXffxriSXXXXKXXi: 
:.<HVrf*XKX!4KxxKKx;;>: 
;xnxyKX'-'xxxxxL<xxx 

rXXXXKXXXMXr-^XXXXX 
:XX4«^^^XXXX}tXXXXX 
:w iXmHHXMXXXXKXXX 

^yi«vxh.catxxxxMXX 

S56 

;xyN-<j<x^KX^x>:xL<>:r 
; K I'-x;* >:>t :s x xx; !x :< x 

^ !t 'Ir^l'" " ^ 

#.;^>:>r^;x:£ 
rk-^'-c- ifAHXX»r---eXs^'" 
:x »'- xX.r)'xxx*.r^r * 
xvK "ijr^rxxXxxXKxrf 
■■'.Jt ^ir;r-^x'^x'nK*j'KV/ 
-.■;:.x, I.',. .vv-:j:>fKX:,M 
:x:k.^;. « < j(AX> :,/>iXXM 
:x* xx'K' ..vx^'crxxM 

' jt - - K ^ rl 1> 1 ' y' X r * A ^• A X ft 

■xxs'*'» iix:«yAi'.K ■.^x> 
:xjC:ie.%» iKx-: x»>.> : 
ixy^t-^jd^^^jh ixx'tjLK 
'.-^'■l t^^-^-KvyitM XX :xy 
: t>- -*^iift^*rKY tyrxx 
r-,^ / *."■: ■ .. * :x Ax 
■■■■ .. . -a- fcX 

. - . ! Xf-".4 
- |c ^-i < X''''^'lX CX 

xxx^xs'xxxy. x-,.xv«xXKXx>:xxx:<Kj 
xkxxxyxifx* >«'-\>i:*> XX ikyxxju^xxi 
»x:.;v., yyxxrx"y'rv>.r.X'x xxxsxxxn > 
Z XKX> >. , I'^yj' XXJ; /;, xi*Xj()cX 1, <:rf j 

: -, y xx:'.;-:y.:-'r.x>;/xxy.' '.Xx:. 
y. K •'./■X '^y.:: /. x x x ■"■.:-* |-v<xx a X 

y yy:.-'y.---.^.x<xxi-::- 
y.y :,:<>tx y y y. > y > :■: >■ v >■ x ;< y cxy. :■: .< 
y.xf.y.-^\y.' ' .: y-y.-;>-7>ry > ^X xy.-.-.x: 
xyxy.iiy.y.>.. ri.i^-Axy.)i:<<* X)£xx>txxx.- 
xxxxxxx:fxx/xi;'K}-:-xxi"^*KXkXiJ> 
xxxxxyxi'V7'-<A--xxj(MXkxxx'-<yxKX> 

KKtr%X%A1t-'A.tK. .yxyjfX-lKirilKXMKX 

nxKyiiv ■>'- * 'S-f- vi-ir^ rvvyxxn 
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xyxxr^^ii .*"x.xyx><xh/-x?:xK>,r.;.:v;?:? 
>:xxxi 5<rx'i;ix:'.r.>*xxfcxx;sX'<«;';:ty.X' 
KK:«xr:<'' .x >;xKXx^:cx>.xxyxvv vxx^ 
xxxxxitf^xxy^K^xx: xxk.«*i ^ rx> 
xxxyyxx yxxkr^xi.xyxk^ix^ xx^ 
xxkk>i?.^j;xrky^'.,-.: XX ;yx |*nrl"<>,> 
xxxxKr>^ .x^yxx rkxxxx:^ «^x^> 
xvxi'r^^^- i^y-ix^^" x-:XAfj'ii,xr 
i;.yirT >-..^. "-n'-X ..IF- xy> 

K^yj-^-"^ • *»."MT-tX ^fi" ■> t ■* 

i,j#spv rfftx; :;x . - . 
x*^ .^ V Ji-'prxKy^.;- ' ' " 
X - 'V. ii.».x.:xxr>'v.T -■' \- X: 

X (' "- " ■ *XKXXKXXT!X %< .tt^A:> 
M-. l' >J-» . if^K^XXSW., 

>! .-. ■!".» x<':>;:«'? r* ^ / a**': 
.>sX'-;*rfxr xtHXK. 

\^r - * • ■* y * « ■■ .*»)ey. •• 
-y •*'"f*^ -^^fJi ^ 

*■ .' ..- ■ ■ , ■• ^ .-.'■y • 
■t k r--- i • - - -.'y^ ■ 
--k: ■ ■ ; ^i. ■ ^»:t x.-.. 

•:<x;'.x>xxy-</"i\xxxyy^^xxx»;^rxx.T-.'z x-txy:<vxxKxxxxxxxxxx\^^xxy.<xKxxxxxyxxxJtyxxKxyxxx 
yyxxxx-.xr-x'iK . -i>;y^yi-yxx*ox»>''("**>^''>(i^f'^X'< 6»cx-y'-xxxxx-(xx'?yxKxxxxxx;:-^x>xj£X>fyx-s ^ytyyy^r.'x 
■y.x*—-"i^rx-"^ i i x:^^._ ^i^-i,? ^v^-:xxxxxxyxxxx-.;irxxxji;i < <yy^xAX <).y>:y.-,« 

;j^or«tellurite)«inmigratingiiSKHi^^ 

t:-;t.:;<;^ xhvhV: :<xx xxx>:x::b''xxxxxJ'#i XV>1?:x::x'^,:^x: W xy x .:^••^^:xx > •^aXxxxxx i>:x-- XT.:xi y;--.v: ;J x xxxxxxx:<>:x >;xy 
;;.;x>;vxxxi« txxxxxxxxyx/l>!XXXi:.'TK:..xyxxxx *Xit!' >'■^^x> x ;xxxx»x>r>:xxxKxxx^>:xx> r';;;T^.<rxi-x^"f X/xxxrx < - . ^xv 
;> x:':<KXK«'f »xxxxx«xxxxxxK]<xsii.xxxx*x.<>.««'' vv;> xx-<x.x»:xxxsxxxxxxxxxxx :xx;:kx; i;.<xri4X't3x,ixxx;vj^xKX 
■.xxxxxx'<» «?Kxxxxxx:':»"<:'!<Kftxi!.i( J-;'X'',-i'*«!i'''xsx>i i.xxxxxKxxxxxw.xxxxxxxxxxx:f«i!>xx IXXXXXKXXXXXX 
xiJ£v5x:fC> xv- 33S."ix:'^yMisej()eKr-LAiKj'xxj.x-x'^xs^.*y>^i*'.'*<-.tMxxxjixxXdC*':KX"Kxxyxv '.mx^*x*'xxs«;;-.'«''"xxx-':x>.xx 

'XXr X*Jx«x',i.'»XAXXk£xi(il2^^ .ltxit«-l ..■r>tXXXXXXXXXXXXl<-'Vt>V|r'.<^'.:"'«WM«l'HXXXXXXX).X'< 

("fiber amplifier" or "fiber laser") 
@ad<"20030916" ("980 nm" or "0. 
98") ytterbium (phosphate or 
germanate or tellurite) nm grating 

xx;- X-;.-- -:!::;-:...j.x t;-;x (i^M <-;x . ■ •'■ <: xxxsxx~x-!»- ■«xxx^,:.■•<■,i■!i€^«S{)'^:1'«!.x ■:>.<;<«. -iXXXis;;* a . X\K. ; X 
;5S-;5'J:;x.:.>.i .•: w:::- xxxxx<x; ■ : > - . l.»xx>-xx«X!TK':x;:.:.v.-, >!S»!»;>-X.:«!<X-KXXX: .y.JXKX >:xx-,sX->:>--. «• 

■XXxT^^^T ^fTx:^:; i^A.^^ x:- i*Xa*. 'y^?-- Airr-'.^K. x' nxk f^^^KXkiL^T^y h^«xt-'*:y."x ,X^XK!::> VI i< v-t>?''.*,yv 
Jxx>:>:y. xx'^ :.-.:'xy>:yxy:cy.;v/ ....i.."xi" \^vxxxy>i xs v . .caXXxx^-..- ^ ■ * )>. xyx;^ 'f':';. >-*"»■■ i^i^-* 

gfcJSst55?8793iii:l])IMB?-^»^ 
G«ijS^50P596#:DII>;i©Rj^^i:Sf^ 

XBXXXXXXXXXx'yj'XXJ'XXXXXX.r/CX>?X<?< 

yiry_jx--^'^v"x-<' ^i'^x'^^^^^yxxK 

iDERWlNiii 

xxxxxxy.xxx/x.<>f^xyx/>y.:<:cxxx '{^xx 

Vf y y V V V V V •■ :< V V X J< -^^v^X ^v*; X X X X K X :■. 

US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 

/ Ay.: xxxT^:x^c.l1'• 'rxx y: r^v?: > 

liiliiiiil 

»(\. - tix ' T^'yx:';MxK; f*K.tj:'-.'X' K;.Kxyx> 
x»:| ; 4 ^r%"Jk "* - "^x^^^x> 
j 1 » 1 -^r^** '1 ->./*i * >.xx.^y 

jj U > : fx* 'i X /; V - ^ ' ; 

xkxx>r;<xxs.*:-isx.l' -.x^.'. x:.>..< -sxxx*:' -v. 
xx'.m.y^ '^te' ''^M X x y >. / X X ;t ; : , : 'r. 

xyxxxy::xyKxxxxxH)(Xx).<Kyx>^'^: 
iiXKy*^'' 's: >>xxxKxx <xxii}i<(xx: 
xy-kxyxy>^/xxxxKxnxKKXxxx: 
vyryjiyjc^r*. y»xxxw^K«KXXXX": 
XXMMxyX':>iXXXXX9CXXNK^XKICXX 
^IXXXy 4XXX HXXXXNXXK'K»kXKXXX 

yxxyMS:^ '.;.r,!ixxxxxxxxMxxxxx 
v:xx»iyxy^xKt>(yxxxxxxxK:«xxxx: 

'A'AX -^iA-A t^ii^y.XXXXXXXXVi'AXViXy.'. 

';^Kxyj'!xx>:.4?(:txx:<NxxyK>i!':xxxx: 
'XXxyi>-;«xxxxxxxxxxxyx)^x}tx;':: 
.^-xxi XM xxxyxxxxKXKXKXx}<x:;: 

XX^'i'i/XXXXXXXKXKl'MXXllriMXX: 
XK»yiL...1tjtXXXXKXKVX^NM"!<^>' 

AND 

-jiXXXxxi-xxxy;:--: .:-:■■{-: ^>:x>: ?: :<>::■; 
xx::xx;(xH;':w^:-c:-: ■-i ---.y.\vy.\-'.'<y.-.<Ay. 
^Kxyyyj'y V -".-roiK^rLti j -ixxkxxx 

y*^>^ Jk"fc'l ^v'^ >' 

^y>/l't\l l>i^;>:v:!x*xxxx>:xx 
-.'k *AI ll V- M-'<:-iA^ r-AAUXXXX 
y :/<T\I M Wa^y.. y.x-^y y^wxxn 
xkx''*>nxxxx*;i;M;'>"V';' A * xxxx 
xyyx;<xx'iyxxx^'>.x> j;y:x-*xy ixxy 
y tJyxxxK ^xxKxxvxx^^yjs y:^>:xx 
'-i^* kxyy xj-xxxxxxy/ rur-^A'^n^. 

xjiss:, >.-j--';:>:xxxxXyxxv*\ii."..i* 
^iyty^*- *jc'.*kxxxxx:.vx. <. yx^ 
::y^ y-k.;-'xjx-<vxxxxxxit%,;.. j- 
<A .xi;t.^xxy>.xi;xxy^txx;<y 

M^j'.vf it^'xxr/yvxxxxxxL'ixx.'U.v 
xji- ■!••>•. > ^x- j,;*iwxxj,'xxr<Ky 
>. .y^y . xii:yxy>:yx 
rr' — • -4 .^r.i^^t^xxx^:xK 
J; ^- ' , • ix.'x X. ■ •yx^'xxx 
, .-i : 'T-»..^4«k,x rt. .{.(:;x 
■V. . ? •■ tft'v-f . * '«y% 

»--'v'.L»" *xxx 

<xxx3unxxxikX>t?CKy%xx> 
(XXXXxNXXXXKXsrxkKyy^^ 

<XXMKX1teXX»K:«S;kXXXKX> 
•CXX.>i.XXXXXXX1>XXXXXXXXX 

fixx--(>!MXkxx;tMXxyxxxxy* 
<xx»-xx^#(xy«<>:xx::xxxxy> 
ex>!;;:itxxyxxii:KXKXXXXx>«> 
^XTf r-rxxxxy /X»:^ KXXXXXX :> 
>:xxxxy >LXKy xxxxxxy > 
y.y.:iy.Y.KiiX.' * «>.>IXXXXXX>: : 
■::-.:-:?:xxxy*i(kX>;xxxxxxv:: 
>::;^-:-:xXKXXXKkXKKXXXX:<x;' 
■fAxxxxxxxxxxxxxxKxyxv 

:{*?£:XXXXXMXXXXXKXXXV;X> 

•rxxxxxk xxxxyxxxrr'^x.ix:. 

ON 

■::^x-y:x-w>'*■^^>.•^:?^:•^^■^?:xxx^ 
< y s-.-.y^y. AAy.x*. ;■: ; X x x xx > 
(>:v:>""y"x''y^>;<xxxx:(xv 
<>;v^^ ik':|XL<{xxyyxxxx> 
cirxfx.l |\lK>;yxMX>:xyy> 
':x>:l'<'l 1 \lxr<xyxxxxxy5 
<xy^^ 1 .wxy-txyxxyxxd 
fY^XA'-rAjs^Af^ '^ :»-<^yyri 
-x>;>:i;xyx* xi-*>x^:<vjtxxyx; 

tXXA'A-.'^*i A K*\ '^^^XXXys 

■<Kx:cx«j^ 1 xy-*xx;'/xxyyx> 
ri:xxy:?;M;;j^ ■^■yi:K?>!j- r-'»^y> 
r.'jkk.xxxxi^yi- xNx;^yrx'^'y» 

li^XXXXXJk CXXKXS-XXXJ'X' 

::^xyxxx;x> j<xxyMyxx;7XA> 
'■ \^xxxxi7yxxxx* - xxxj'i^ "1 
■sxxyxxxyxxyxirsKXyvHr 
-:?ry>;rxw»:xxKxxxNi<N>: ■•.•a> 
.r>:M-h;xwf -K^>tXXMxy*t;;<:.<''? 
■fxxy />;'<!.df YXKK>ihyy?ih y > 
fxyj-ixy KH.-x.:x^xxMXK};x? 
<< *ii..,.; "i *x.ryy':x*'> 
• K»i' , ■«;.XT.»vy^s 
fXit**.*: "ti * ..jiA'K^''njt.-y'^ 
:-ty- ' €Vf>. ■...■ii-.,-xy 

:xy^KXX>iXXXXXxxKx < X tx» n'.Jtx':xy*r; y . -p'.,yxxy 

xxx. ixxxxxxxxx^y>r>, ^ y-. 'y ..^cxxxxxx/ ^■'"r .. xxxx^: 

x:>iXkXXXk/xxxy«xx/y'-^' > - 'xyK.:v,-;tx;f... i x • :-^xxxx7:y 
xxxMxyy -t^y.yx/jxxyj a-- - vi^y)" *XMXxx>.y it -^xr aXxxxx 
xyyxK x-ixyxyity.Myy^ ■ <y ' -j '^kxxxxxx v. sry^iAX.tKJixx 
■■'xxx'-'','^y ■^■■«:^x:^-xx>;j- ,vy^:xx>.xxriiX4v^. xxxx^ixxxxx 
x-'-ixx'^^fy. y,-;:'iKy>;x < •i';»»*i.>,y t.x>,-<k<yxxx>'.XKy,';:xxxxAr<x« 
■/;:;i>;'':-''«w' ■•■':yi<x>; ■:>;-«>■ ■ft./>xx*.xy.'<xvty vxpi*:xxxxkxx>; 
^^>;r '.^i^ 1 ,<'■! xxx ^ N-sH^J w*yx«xxx> xx*:-'XKXxxxxx>:ws 
■}:xy':x< Is ■..<yxy !-.(■, ivxsyi-'xxxy x <y. -iv»xx'AxxxAX'VAV, 
mxyy ^ Jix^i- rixxx.cxxiti.yxiK.'v 'xx^txKxxxvirirxxXxxxxxwxv 
iKxMAyxxxAi.^-K.'^xxxx,;' f**- k*::-«xxx;:;^x^E;^r.iXkXKrfx>iXKXx 
NKX>:^'-ixx'<xx?iKMK.ty * .^t*, ' '\jex?i ■iis»r:.ko.^^]c.| •j;v',xrt» .X 
:Mf^tfux«Ax»xy3<.i.{£xx« ' ir^-ITiJJSJfi^tiJH ^'SSSKSS 

2005/08/11 09:12 

yKr.yvxxxXyx>:x (^.xvxy y X -y V-*; r ■ ^> sa-ixvx^": 
:xy:<xy: .xx>;xxy;AX ^ xy-o. txxrrx ■ ' ^ \s . . > 
wy^ vy ■'xy"<*p* "X ','''4 i-i ■ "I'lI" y '■ * v''-""'y 
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xyy..tx :xx''^::xKXiX5=>i mxr^: <• ^w*" ^>r-*X" . -«>c-. 
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